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PREFACE

This Note describes TSARINA, a special modification of

Rand's Airbase Damage Assessment (AIDA) computer model that has

been developed for examining conventional air attacks against

complex targets and for assessing losses and damage to various

categories of resources as well as to various buildings and

other facilities. TSARINA may be employed as a general purpose

damage assessment model, or as a special purpose model for use

with the TSAR (Theater Simulation of Airbase Resources) computer

model. This Note includes detailed user instructions as well as

a listing of the program.

TSARINA was developed by Rand for use with the TSAR model

for studying means of sustaining and improving wartime sortie

generation capabilities, despite unexpected demands and sudden

unpredictable resource shortages imposed by air attacks.

TSARINA is basically a Monte Carlo computer model that can

generate sample patterns of airbase damage for incorporation

into the TSAR simulation, or statistical summaries of the damage

and resource losses for multiple samples of the specified

attack.

TSARINA has a variety of possible applications. It can be

used separately to assess the casualties and losses that would

be sustained from air attacks on airbases (or other complex

targets), and to assess the impact of various dispersal and/or

hardening proposals on the expected losses. It can also be used

in conjunction with the TSAR simulation model to assess the

impact of airbase damage on sortie generation capabilities, and

to evaluate proposals for improving those capabilities at an

airbase or a set of airbases.
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TSARINA has been used in a study for the Air Staff of the

personnel casualties and War Reserve Materiel (WRM) losses that

might be sustained in high-level conventional conflict in Europe

or Korea, and it is currently being applied in conjunction with

TSAR to examine alternative proposals for improving the Air

Force's wartime sortie generation capabilities, under Project

AIR FORCE. The model, which has been discussed with many groups

within the Air Force, has been transferred to the Office of the

Assistant Chief of Staff, Studies & Analyses. This Note is

being published to provide documentation for the model and to

introduce it to a wider audience. The computer program is

available from The Rand Corporation.

This work was conducted under the Project AIR FORCE

research project entitled "Strategies To Improve Sortie

Production in a Dynamic Wartime Environment."
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SUMIMARY

This Note describes a new version of the AIDA airbase

damage assessment computer program that has been developed to

assess losses to various on-base resources', as well as damage to

runways, taxiways, buildings, and other facilities. The model

may be used either as a general-purpose, complex-target damage

assessment model, or as a special-purpose model in support of

the TSAR simulation program. When used with TSAR, multiple
trials of a multi-base airbase-attack campaign can be assessed

with TSARINA, and, in a continuous computer operation, the

impact of those attacks on sortie generation can be derived

using the TSAR simulation model.

TSARINA, as presently configured, permits damage

assessments of attacks on an airbase (or other) complex that is

composed of up to 500 individual targets (buildings, taxiways,

etc.), and 1000 packets of resources. The targets may be

grouped into 20 different vulnerability categories, and many

different types of personnel, equipment, munitions, spare parts,

TRAP (tanks, racks, adaptors, and pylons), building materials,

and POL (petroleum, oils, and lubricants) can be distinguished.

The attacks may involve as many as 50 weapon-delivery passes and

10 types of weapons. Both point-impact weapons (such as

general-purpose bombs and precision-guided munitions) and area

weapons (such as cluster bomb units (CBUs)) can be accommodated.

TSARINA determines the actual impact points (pattern

centroids for CBUs) by Monte Carlo procedures--i.e., by random

selections from the appropriate error distributions. Weapons

that impact within a specified distance of each target type are

classed as hits, and estimates of the damage to the structures

and to the various classes of support resources are assessed

using "cookie-cutter" weapon-effects approximations. In

addition to the weapon-effects procedures used with AIDA, this

model also permits use of a novel two-level cookie-cutter

representation for assessing damage to the various classes of

resources.
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For each trial computation of an attack, the program

determines the fraction of each target covered by the circular

damage coverage patterns, and the results include estimates of

the overall damage to each target and to all resource classes

that are colocated with that target. In addition, the output

includes an estimate of the total damage sustained by each type

of resource at its various storage locations. The attack may be

repeated automatically for several trials to provide statistics

on the average damage levels to each of the targets and to each

type of resource.

A maximum of five targets may be designated as runways or

taxiways suitable for aircraft operations, and the model will

examine these to see if an area of a user-specified size is

available for aircraft operations; if not, the minimum number of

craters that would need to be repaired to obtain an area of that

size is determined.

The TSARINA program is written in FORTRAN IV, and should be

readily adaptable to other computer systems, as was the widely

used AIDA model. This Note provides a full discussion of the

use of TSARINA as a general-purpose damage assessment model, and

outlines in detail the special requirements for its use in

-conjunction with the TSAR simulation program. Most features of

the model are illustrated with a sample problem. Appendixes

include a description of TSARINA input requirements, definitions

of all variables and arrays found in TSARINA common statements,

and a listing of the complete TSARINA source code.
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GLOSSARY

Resource class All airbase support resources are grouped into
seven classes: personnel, equipment and AGE,
aircraft spare parts, munitions, TRAP,
building materials, and POL.

Resource type Different types of resources may be distinguished
within each resource class; e.g., different
categories of aircraft maintenance specialists.
Resource, when used alone, implies a resource type.

Resource packet A user-specified percentage of a given
resource is referred to as a resource packet; resources
are located within the target complex as packets.

Target A target is represented by a rectangle that is
located in an X-Y coordinate system; individual
buildings, runways, taxiways, parking areas, etc.,
can be designated as targets.

Target complex A target complex, such as an airfield or an
industrial area, is a collection of
rectangular targets.

Target type A target type is specified for each target; all
targets of the same type have the same vulner-
ability, and all resource types of the same
resource class located at the same type of target
have the same vulnerability.

GP General-purpose (bomb).

PGM Precision-guided munition.

POL Petroleum, oils, and lubricants.

TRAP Tanks, racks, adaptors, and pylons.

WRM War reserve materiel.

AGE Aerospace ground equipment.
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I. INTRODUCTION

TSARINA (TSAR INputs using AIDA) is a modified version of

the AIDA (AIrbase Damage Assessment) computer model*; it was

developed to generate airbase damage estimates for a campaign of

air attacks, and to organize those results for direct entry into

the TSAR (Theater Simulation of Airbase Resources) sortie genera-

tion model,** which can assess the impact of the destructive

effects of attacks. Several key changes have been made to the

AIDA model so that the on-base location of resources (e.g.,

personnel, munitions, aircraft spare parts, etc.) can be readily

associated with various targets (structures/facilities), and so

that different MAEs (mean areas of effectiveness) and/or Pks

(kill probabilities) can be defined for the different resources.

These changes also permit a novel two-level "cookie-cutter"***

representation of the effectiveness of weapons against the

various classes of resources. In addition, the various

effectiveness values may be different for direct hits and for

near misses. With these added input data, TSARINA generates

estimates of the losses among the various on-base resources, in

addition to the estimates of hits and facility damage that are

generated by the original AIDA model.

TSARINA may be used either as a special-purpose model in

support of the TSAR simulation, or as a general-purpose damage

assessment model. When used with TSAR, multiple trials of a

multi-base airbase-attack campaign can be evaluated with

TSARINA, and, in a continuous computer operation, the impact of

*R-1872-PR, AIDA: An Airbase Damage Assessment Model,
D. E. Emerson, The Rand Corporation, September 1976.

*R-2584-AF, An Introduction to the TSAR Simulatio: Progra:
Model Features and Logic, D. E. Emerson, The Rand Corporation,
June 1980.

***See p. 15.
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those attacks on sortie generation can then be derived using

the TSAR simulation model. When TSARINA is used for damage

estimates only, the various protocols required for use with

TSAR (Section III) may be ignored.

Since AIDA, and this new version of AIDA, employ identical

target and attack representations, the reader is referred to the

AIDA report for a discussion of these concepts. The emphasis in

this note will be on the special features associated with

TSARINA. With both AIDA and TSARINA the user is able to specify

the size, location, and nature of several hundred rectangular

targets and the characteristics of up to 50 weapon-delivery

passes.* Targets can be categorized into 20 vulnerability

classes, and up to 10 types of weapons may be employed in any

given attack; point-impact and CBU munitions may be used in the

same attack. Both TSARINA and AIDA are basically Monte Carlo

models; however, an expected-value mode is available as an

option for evaluating damage to aircraft shelters.

*The maximum numbers of targets and weapon-delivery
passes are readily changed.
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II. TARGET DATA

In AIDA and TSARINA, the facilities on an airbase are

represented as a target complex consisting of a number of

rectangular-shaped targets (e.g., runways, parking ramps,

buildings); the size, location,* and type of each target are

specified. With TSARINA the user may also specify the resources

that are associated with each target. The resources to be

identified may be grouped into seven categories; personnel,

equipment, aircraft spare parts, munitions, TRAP, building

materials, and POL. And within each class, different subclasses

may be distinguished by type; for example, the personnel class

may distinguish pilots, crew chiefs, radar repair specialists,

and weapons loaders. Hereafter, the term resource will refer to

a particular resource class and type.

The user may specify the percentages of the different

resources that are located at each target. Thus, personnel with

different specialties may be located at different facilities;

AGE and other equipment can be located in various buildings or

parked in designated areas; and different kinds of munitions,

TRAP, etc., can similarly be located in various proportions in

various on-base locations.

The losses estimated for each resource depend upon the

attack weapon type, weapon impact location, resource class,

and target type, location, and orientation.** In each case,

it is assumed that the resource is distributed uniformly

*AIDA's restrictions on target location have been relaxed
for TSARINA. It is no longer necessary that all targets be located
in the first quadrant of the X-Y coordinate system, and the targets
may cover an area as large as 32000 x 32000 dimension units. When
the target location entries are not entirely within the first
quadrant, TSARINA automatically translates the coordinate system
to place all targets (and attacks) in the first quadrant
for processing. Furthermore, an auxiliary program is available that
will convert dimensional information structured for the Eglin AFB
MASSIVE computer program into the format required for TSARINA.

**All subcategories of a given resource class, located within
targets of the same type, are assumed to have the same vulnerability.
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within the target area, and that the aggregate losses for

that resource are the sum of the losses estimated to be

sustained at each of the target locations. Additional

weapon effectiveness data must be supplied to complement

these extended target descriptors and the user is given

considerable flexibility as to how these data are expressed,

as discussed in Section IV.

Any number of resource packets may be associated with each

target, except that there may be no more than 1000* packets in

total. The designations used to specify the different classes of

resources are defined in the subsequent discussion of supplementary

TGT cards. The "integer" designators that are to be assigned to

each type of resource are selected by the user; the only constraint

is that the integers chosen are not greater than the size of the

corresponding storage array.

TSARINA's treatment of runways is identical with that

described for AIDA. Runways must always be identified as type

#1 targets; up to five may be entered. When the minimum clear

length and width needed for flight operations are identified,

and the "minimum repair requirements" option is requested (on

the CONT card), all runway targets are searched to find whether

or not an uncratered area of the required size exists, and if

not, what the smallest number of crater repairs would be to

attain that amount of clear space.

*This restraint is easily changed by redefining MITEM (line 85,
page 72) and redimensioning the STOCKS array (line 34, page 71 et al.)
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111. DAMAGE ASSESSMENTS FOR TSAR

When TSARINA Is to be used to generate damage assessments

for he TSAR simulation, it is necessary to make the

specifications for the targets and the resources consistent with

the conventions used in TSAR. If TSARINA is not to be used with

TSAR, but as a general-purpose damage assessment model, the

reader may skip to Section IV.

The TSAR computer model is a large, complex, task- oriented

event-simulation model that has been developed to interrelate

the number of effective sorties that can be generated in wartime

at a set of airbases to the resources that are available. It

has been designed to provide a means of assessing the potential

contributions of various ideas for improving and sustaining

sortie capabilities, despite unexpected wartime demands and

sudden unpredictable resource shortages imposed by airbase

attacks. When used with TSAR, TSARINA generates sample patterns

of airbase damage and loss that are incorporated into the

simulated TSAR scenario. Special requirements must be satisfied

when using TSARINA in order for TSARINA outputs to interface

satisfactorily with TSAR.

These additional requirements are a necessary reflection of

the considerable complexity and flexibility of the TSAR

simulation, and arise as a result of

o The mechanism employed in TSAR to associate

resources with facilities

o The conventions used in TSAR to identify facilities

" The procedures provided to permit disparate resource

categorizations in the two models.

The following subsections will expand on each of these items.
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TSAR RELATIONSHIPS BETW'EEN FACILITIES AND RESOURCES

The TSARINA results include estimates of (1) the percentage

loss, for each resource class at each target and (2) the overall

percentage loss for each type of resource at all locations.

When used in TSAR, one or the other of these percentages are

applied to the quantities of each resource at risk at the time

of the attack. For most resources, losses are estimated using

the second of these two type of estimates. Since the derivation

of this loss percentage in TSARINA is based on a nominal

user-specified on-base resource disposition, and is not affected

by the particular consumption experience in the TSAR simulation,

the use of this overall estimate effectively assumes that the

on-base disposition of a given subcategory of resource,

expressed in percent, is not dependent upon the absolute level

of such resources. The first type of loss estimate is used only

for on-duty maintenance personnel, aircraft maintenance

equipments, and reparable spare parts; these resources are

accounted for individually within TSAR, so that their assigned

location at the time of the attack is known.

The TSAR simulation is able to associate these resources

with particular facilities because it assigns personnel and

equipment to each individual task and those tasks (are normally

assumed to) occur in a designated facility. The maintenance

personnel engaged in on-equipment maintenance are assumed to be

in close proximity to the aircraft to which they are assigned.

rn-duty maintenance personnel who are not actively engaged in

on-equipment maintenance are assumed to be awaiting assignment

at their respective work centers, or, in the case of the

flightline personnel in a COMO CCombat Oriented Maintenance

Organizatior.), in a particular flightline facility. Specialists

involved in parts repair jobs are assumed to be in the facility

designated for the repair of the particular type of part that

they are repairing, as are all reparable spare parts.
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Losses among resources engaged in on-equipment maintenance

always are conditioned by a separate assessment of the

likelihood that the aircraft is exposed to damage (this

relationship will be explained shortly). For the others, the

nominal TSAR-TSARINA logic presumes that unassigned on-duty

personnel and equipment, and personnel and equipment engaged in

off-equipment parts repair, are in their designated facilities,

and that the loss percentages to these resources are related to

the damage to those facilities. In this way, appropriate loss

percentages are assigned these mobile resources at the instant

of the attack. Damage estimates for facilities and their

associated resources are only passed to TSAR for designated

targets; this is done by entering the facility number (as

defined in the TSAR data structure) on the appropriate TSARINA

TGT cards. If the user wishes the target-dependent loss

percentages to be transferred to TSAR for some targets, but not

for others, the facility numbers for the latter targets should

not be entered.

Also, if the user wants the target-dependent loss

percentage to be used for some of the resources that are

nominally associated with a particular facility, but not for

others of those resources, the target-dependent value will be

overridden in TSAR for whichever resources have a specific

damage estimate transmitted to TSAR. Thus, if on-duty radar

technicians have been located in a variety of facilities for the

TSARINA airbase attack simulation, the TSARINA estimate of

percent damage for those technicians will normally be applied to

all such personnel not engaged in on-equipment aircraft

maintenance within TSAR, even though a different personnel loss

percentage is associated with their normal work facility, and it

is passed to TSAR. To prevent the target-dependent estimate

from being overridden, the user must either not include the

specific locations for these technicians, or specifically

instruct TSARINA not to transfer the estimate by use of the EQUI

card format, as discussed later in this section.

*Wheni the damage to some, but not all, resources is specified,
the dimensions in TSAR's subroutine BOMB currently permit at most
50 damage specifications for each resource class.
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Careful attention to which targets are identified with a

TSAR facility number, and which resources are located specifically in

TSARINA, provides the user substantial flexibility for

controlling the damage information transferred from TSARINA to

TSAR and thereby representing his knowledge of expected on-base

conditions in the simulation data base.

IDENTIFICATION OF AIRBASE FACILITIES

Some airbase facilities are handled in an aggregate manner

in TSAR--aircraft shelters, runways, taxiways, and aircraft

parking ramps--and for these facilities the user simply

specifies the target-type number (on the DATA card, see p. 41)

that is used in TSARINA to designate these kinds of facilities.

Other facilities--those that relate to specific maintenance

functions--are identified within TSAR with specific facility

numbers, and these facility numbers must be identified in

TSARINA if damage to these facilities is to be communicated to

TSAR from TSARINA. The following paragraphs discuss the

particular data requirements for each of the several target

classes.

Runways

The maximum number of facilities that are distinguished in

TSAR is designated by the variable NOFAC. By TSAR convention,

the runway is identified by that maximum number, i.e., NOFAC.*

For TSARINA the value of NOFAC is specified in the source code

of the MAIN subroutine, along with the dimensions of other key

TSAR arrays. The user should consult the comments in the MAIN

routine for a description of the particular TSARINA

configuration he has available; if the configuration is at

variance with his TSAR configuration, changes to the TSARINA

configuration are easily accomplished.

*Since TSAR is only concerned with the repairs that are to

be accomplished to provide the minimum area for flight
operations, without regard to which runway is to be repaired, a
single datum is required.
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Aircraft Parking Ramps

For aircraft parking ramps, TSARINA generates an estimate

for the percentage of exposed aircraft that are damaged by

computing the expected percentage of aircraft parts that would

be destroyed, if they were dispersed at random in these areas,

using the rules given in Section IV for specifying aircraft

parts vulnerability. In using this estimate, TSAR first

subtracts the number of aircraft that could be sheltered from

the number of aircraft on the ground, and assumes that the

remainder are unsheltered. The survival of the unsheltered

aircraft is then checked by comparing a random number for each

aircraft with the exposed aircraft damage percentage estimated

in TSARINA.

Taxiways

For taxiways TSARINA simply counts the number of

point-impact weapons that hit on, or within the weapon radius of,

these targets. The TSARINA output identifies these hits with the

TSAR target number for taxiways. Hits on the taxiways are

communicated to TSAR as damage to facility number NOFAC-l.

Maintenance Shops

In TSAR each on-equipment task and parts repair job is

associated with a particular shop or facility. If the shop is

damaged, the parts repair jobs and certain designated

on-equipment tasks can not be accomplished. Facilities #1

through #24 are reserved for the locations of the various

specific maintenance functions (i.e.. work-centers or shops)

that are designated by the same number. When the facility

number for one of these maintenance functions is entered on the

TGT card in TSARINA, damage to that facility is communicated to

TSAR.

Ot~her facility numbers are reserved for other functions:

#27 relates to aircraft reconfiguration, #28 to munitions

loading, #29 to fuel servicing, and 11,30 to munitions assembly;

facilities #31, #32, and #33 are used to define the assembly

points for the flightline specialists associated with squadrons
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one, two, and three, respectively, in a AFR 66-5, or COMO,

maintenance organization. Damage to each of these facilities

will also be transmitted to TSAR when their facility number is

identified on the appropriate TGT card.

When any of these facilities sustain one or more "hits,"

TSARINA generates an estimate of the percentage of the facility

that sustains damage, as well as estimates of the percentage

losses sustained by the personnel, AGE, and parts present in the

facility at the time of the attack.

Aircraft and Aircraft Shelters

TSAR assesses aircraft damage and loss by drawing a random

number for each aircraft on-base at the moment of attack, and by

comparing that number with an estimate of the fraction of the

aircraft that are damaged and/or killed. In TSARINA a damage

fraction is generated both for sheltered and unsheltered aircraft,

and TSAR applies the latter fraction to that number of on-base

aircraft that exceed the then-current capacity of the shelters, as

noted earlier.

Damage to shelters and sheltered aircraft are handled uniquely

in TSARINA, in that the damage estimate may be generated either with

the Monte Carlo mode (as for other targets) or with the

expected-value mode. The Monte Carlo mode is required if the

user wishes to consider specific resources that might be stored

in the shelters; if he does not have that requirement, he may reduce

TSARINA computer processing by use of the expected-value mode.*

With TSARINA the user designates the target type that he

has assigned to shelters on the DATA card (see p. 41), and

enters the location and size data for each shelter either with

the TGT or TGT2 type cards, depending upon whether the Monte

Carlo or expected-value mode is to be used for assessing damage.

*Since TSAR compares a random number with the damage
estimate for each aircraft, losses will vary from trial to trial
even though the expected value mode is used. When the Monte
Carlo mode is used, the damage estimate used for these
comparisons will also vary between trials.



Weapon effectiveness entries are also handled differently for

mybe entered; 13 for each type of weapon, and one that is

presumed to apply for all weapons. To enter these data in

TSARINA, 14 cards are entered for each point-impact type weapon,

rather than the one or two cards that are used in AIDA. The

entry on the first card is interpreted as the effective miss

distance against buttoned-up shelters; a hit is recorded

whenever a weapon strikes within this distance of a shelter.

Data entered on the second through ninth cards control the

damage estimates for personnel, AGE, spare parts, munitions,

TRAP, and building materials that might be stored in the

shelters when a weapon strikes within the first effective miss

distance. The several resource damage criteria that are

available are explained in Appendix A. When the expected value

mode is used, only the third through fifth of these cards is

used, and the entries are interpreted as the percent losses

sustained by personnel, AGE, and spare parts in a shelter that

has closed doors when a hit has been recorded.

Four additional data are entered on the tenth, twelfth,

thirteenth and fourteenth EMD cards; the first defines the effective

miss distance against aircraft in a shelter with an open door, the

next two define the probability of damage to an aircraft when the

shelter door is closed, and when it is open, and the last defines

the probability of kill of the shelter itself, when a weapon strikes

within the first effective miss distance. The factor that controls

the fraction of the damaged aircraft that are not reparable is

entered on the DATA card, as explained on page 41. This factor is

presumed to apply for whatever mix of weapons has been used

in the attack.

The various assessments of aircraft and shelter damage, and

of the losses among resources associated with the aircraft at the

moment of the attack, are communicated to TSAR as class 8 and

class 10 in a particular facility; the data structure for these

transmissions can be inferred from the code in subroutine DAMAGE.
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PROCEDURES TO ENSURE RESOURCE CATEGORY COMPATIBILITY

A requirement for the proper functioning of TSAR and TSARINA

is that the level of detail at which resources are specified must

be the same for both models. Although it night be adequate for

some damage assessments for resource types to be lumped into

broad categories, such aggregate results would not be useful for

the simulation if these resources were treated in more specific

terms in TSAR. Thus, one cannot specify "air-to-air missile

losses" in the TSARINA output if TSAR requires that losses of

AIM-7s and AIM-9s be distinguished.

The required consistency can be achieved in three different

ways. First, TSARINA inputs may specify the location data separately

for each type of, say, munition that is to be distinguished

in TSAR. Or, if the user cannot distinguish the locations for some

types of munitions, he may locate them as a group, and then specify

that the same damage should be reported to TSAR for each type of

munition in the group; the EQUIvalence card-format is used for

this purpose. Lastly, if the individual locations for many, or

all, of the various types of any class of resources cannot be

distinguished, the user may locate these resources and report their

common damage to TSAR by the simple expedient of not specifying

a resource number. To clarify these options, consider the

following table:

Type-Number Specified in Types Specified User Action
TSARINA Location Data in TSAR Required

11 EQUI data card
2

3 3 None

4 4I
5 EQUI data card

6

7
8
9

0 10 None
11
12
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Assuming that the resource class is TRAP, for example, this

is how one would handle the situation in which the TSAR data

base distinguished 12 different types of TRAP, but location data

could only be specified for four different categories, and only

one corresponded to the TSAR data base, e.g., TRAP #3. Location

data for TRAP #1 and TRAP #2, for TRAP #4, #5, and #6, and for

TRAP #7 through #12 cannot be distinguished, presumably, for

this example. The only special action the user needs to take is

to define the actual types of TRAP, implied by the TSARINA type

numbers 1 and 4, using the EQUI data cards. It should be noted

that the numbers need not be in any special sequence and that

type #0 always implies "all types not otherwise specified."

When dealing with personnel and munitions, two other special

features come into play. The first of these is concerned with the

distinction between on-duty and off-duty personnel, which are

treated differently within TSAR. To indicate that a particular

category of personnel is off-duty, the number 1000 is added to

the nominal personnel type when their location data are entered.*

When this is done, casualties among on- and off-duty personnel are

estimated separately in TSARINA and reported separately to TSAR

without any additional user input. Specification of personnel type

#1000 implies all off-duty personnel types that are not

otherwise specified.

The other special number convention permits the user to

distinguish the locations and damage to assembled and unassembled

munit ions; unassembled munitions are identified simply by adding the

number 100 to the nominal munition type designation. Thus, if

munition #5 were assembled AIM-7s, munition #105 would refer to

unassembled AIM-7s. These special identity numbers for personnel

*This feature, as currently implemented, behaves as described
when TSAR is dimensioned for 1 to 100 differenit personnel types.
Defining that dimension as NOPEOP, aircrews are identified for
TSAR with the number NOPEOP +1; thus, if NOPEOP = 100, aircrews
are personnel type #101.
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and munitions may either be assigned to the resources when their

location data are specified, or subsequently, using the

EQUIvalence card type.
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IV. WEAPON EFFECTIVENESS DATA

For each weapon type the user has several options for

specifying its effectiveness against the various types of

targets (facilities) and against the various resources that may

be present at those targets. These options are expressed by up

to 17 data for each target type and for each type of weapons;

these 17 data are entered using the EMD card (see page 50) and

up to 16 supplementary cards for each type of weapon.

As described more fully in the AIDA report, the basic

mathematical representation that is used for the effectiveness

of a point-impact weapon is what has been called a cookie-

cutter--that is, a uniform probability of kill over a circle

of specified radii. Integration of actual weapon effects

kill probability contours over the many rectangular targets was

rejected in order to limit computer processing. Although the

cookie-cutter approach to representing weapon effects has been

retained in TSARINA, an attempt has been made to provide the

user somewhat greater flexibility for these approximate weapon

effects representations. As developed below, there are eight

different possibilities provided for estimating losses for each

of the different classes of resources, including what might be

defined as a two-level cookie-cutter; i.e., an inner circle with

a specified Pk, and an outer circle defined such that the

average Pk is just one-fourth that for the inner circle.

POINT IMPACT WEAPONS

For Each Target Type Except Aircraft Shelters

The first and tenth data for each target type are the mean

radius of effectiveness (Rl) against the structures of that target

type; these data are entered on the first and tenth of the EMD

cards. The first entry applies to near misses and the tenth to
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direct hits; if a radius is not entered for direct hits, the first

data applies in both cases. The TSARINA results include the

fraction of each target that is covered by circles of these radii,

one circle for each weapon delivered; the covered area is

interpreted as the percent of target damage. Entries on the

second and eleventh EMD cards are also effectivesness radii (R2);

the interpretation of these radii is dependent upon the assessment

criteria in use. The entries on the third through eighth, and the

twelfth through seventeenth, END cards control damage assessments

of the various resources in all facilities. These assessments,

for the various resource classes, depend upon damage factors that

are entered in the following locations:

EMD Card

Near Miss Direct Hit Resource Class

Third 12th Personnel

Fourth 13th AGE and equipment

Fifth 14th Spare parts

Sixth 15th Munitions and POL

Seventh 16th TRAP

Eighth 17th Building materials

As noted above, the "tnear miss" values apply when data are

not entered for direct hits. If any data are entered for a

particular target type on the eleventh through seventeenth

cards, only data from those cards will be used in assessing

direct hits; i.e., blank entries are interpreted as zero.

The values entered with these 12 resource damage cards are

interpreted either (1) as effective kill radii against these

resources, (2) as probabilities of kill of such resources within

the radii RI or R2, or (3) as a radius and a kill probability)

that jointly define a "two-level" cookie-cutter, depending upon

the value of the FLAG input described below.

Since munitions and POL would not be expected to beI

present together, little flexibility is lost with the dual

definition used with the sixth (and fifteenth) card; it is impor-

tant, of course, that the user be clear as to the distinction.



17

The interpretations of the weapon effectiveness parameters
on these twelve cards are specified by the user on the ninth

EMD card--i.e., by the value of the variable called "FLAG" in

the program.

The user has eight options for handling the vulnerability of

each of the six classes of resources, and FLAG communicates

these six choices with a 6-digit code. These eight options

are illustrated below:

FLAG

1 2 F4 6 7
3* 5* 8*

hRI R2 RI R2'

*Effectiveness is assessed for these options only when target
is within the radius Ri.

The eight weapon effectiveness parameter options that

are identified by the 6-digit code are defined as:

0 Ignore this class of resource

1 Value represents probability of kill of these
resources within a circle of radius Rl

2 Value represents probability of kill of these
resources within a circle of radius R2

3 As in 2, given that radius Rl intersects the target perimeter

4 Value is the radius of kill of these resources

5 Value is the radius of kill of these resources,
given that radius R1 intersects the target perimeter

A
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The last three values are a combination of

a radius and a probability of kill.

6 Value is (1) the radius (times 1000) of an area within
which the Pk is one-fourth that value of Pk within Rl,
plus (2) the value of Pk within Rl (thus 60080, for example,
specifies that Pk is 0.80 within Rl, and 0.20 in the annular
area between RI and 60 feet).

7 Value is the radius (times 1000) of an area within which
the Pk is one-fourth that value of Pk within R2, plus
the value of Pk within R2

8 As in 7, given that radius Rl intersects
the target perimeter

Thus FLAG = 321475 would imply that the six classes of resources

are to be assessed by options 3, 2, 1, 4, 7, and 3, respectively,

for the particular weapon type and target type for which it is

listed.

Aircraft Shelters

No distinction is made between a direct hit and a near miss

for aircraft shelters; the entry on the first EMD card is

interpreted as the effective miss distance against aircraft in

shelters with closed doors, and the entry on the tenth card is

interpreted as the effective miss distance against aircraft in

shelters with open doors. When shelters are handled with the

Monte Carlo mode the entries on the second through ninth cards

are used to assess losses to resources in a closed shelter in a

manner consistent with other target types, as just explained.

When the user does not identify specific resources within the

aircraft shelters, and they are treated with the expected-value

mode, the entries on the third through fifth cards are

interpreted as the loss probabilities for personnel, AGE, and

spare parts when a weapon strikes within the radius specified on

the first card. In either case, the probabilities that aircraft

are damaged in closed and open shelters, and the probability

that the shelter itself is lost, are given by the entries on the

twelfth through fourteenth cards, respectively.
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CBU MUNITIONS

The entries on the first EMD card for CBU munitions specify

the reliability of the dispenser and the length and width

of a rectangular pattern of bomblets; the weapon-type number

and the number of cards to be entered for these weapons are also

specified. The user may enter up to seven supplementary cards with

each END card for CBU munitions. The first supplementary card is

blank, and the entries on the second through seventh supplementary

cards are to be interpreted as the percentage of the six resource

classes that would be expected to be lost if the bomblet pattern

covered their location. Intermediate cards must not be omitted;

e.g., if only equipment and TRAP losses were of interest, two blank

supplementary cards would still have to precede the third card

and two more precede the sixth card.
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V. SAMPLE PROBLEM

The layout of the test base is shown in Figure 1. This base

consists of a 200 ft x 7000 ft runway, a parallel taxiway, two

connecting taxiways, four shops, three aircraft parking ramps,

six aircraft shelters, two vehicle parking areas, and four

barracks. To examine the effectiveness of a bombing attack

against this target complex with TSARINA, one first must

describe the target elements and the attack in a common

coordinate system. Each target is defined by its westernmost

corner, its size, and its orientation;* the attack heading and the

desired mean point of impact fix the attacks. For this

illustration four aircraft are assumed to attack each of two

points on the runway in an effort to "u" it; in addition

three aircraft attack each of the two sets of three shelters,

and three aircraft attack the complex of four shops. Each

attacker drops either 18 or 24 bombs with a range error

probable (REP) and deflected error probable (DEP) of 300

feet and 150 feet, respectively. The intervalometers are set

for stick lengths between 1500 and 2500 feet.

Several different types of resources are present in these

facilities and are at risk to the attack. Varying quantities of

personnel and AGE are in the four shops. In addition, several

types of AGE are in the vehicle parking areas. Many off-duty

personnel are in the barracks. Several of the aircraft

shelters have TRAP and munitions stored internally.

INPUT

Figures 2 and 3 reproduce the card images needed to describe

this sample problem and to control the assessment. For clarity,

the control (CONT) card, the TSAR data (DATA) card, the target

(TGT) cards, and the attack (ATT) cards are listed in order; the

*An auxiliary program is available for converting dimension data
prepared for the MASSIVE program (developed at Eglin AFB) into
the format required for TSARINA.
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Model Operations are Specified with the CONTrol card

CONT 1 0 8 10 1 1 3 0 4250 65 1 0 10 250 TISTRASE

The DATA card controls the interactionrs with TSAR.

DATA 0 0 5 1 5 45 2 3 4 50

The tarqet data for these sample calculations are entered next.

TGT -2500 -2000 7000 200 60 1 RUYNA!
TGT -3150 -880 7000 80 60 1 MAINTEUY

TGT -3380 -450 500 275 60 5 1 2 SHOP #1
C 1 1 20 C 1 4 33 C 2 2 10
C 1 2 18 C 1 3 35

TGT -2860 0 275 450 60 6 2 1 SHOP #2
C 1 2 JO C 2 3 25 c 2 4 50 c 1 1 35

TGT -2390 150 425 300 b0 5 3 1 SHOP 03
C 1 1 18 C 1 2 22 c 1 3 43

TGT -2600 503 25C 100 60 6 4 1 7 SHOP 14

TGT -3100 -960 75C 3C0 63 4 HARP A
TGT -1810 -24 750 300 60 4 RAMP B
TGT -3240 -700 2250 200 60 4 RRN C

TGT -3650 0 900 300 60 7 1 PKG AREA
C 2 1 80 C 2 2 30 c 2 3 25 C 2 4 10

TGT -2000 550 500 275 60 7 1 PKG ARPA
C 2 1 20 c 2 2 50 : 2 3 50 C 2 4 40

TGT -2950 -1240 50 850 60 3 X TAXY I
TGT 2840 2500 50 $50 60 3 X TAXY 2
TGT -200 930 50 5) 60 3 STUB 1
TGT 310 101) 50 50 60 3 STUB 2
TGT 670 1430 50 50 60 3 STUB 3
TGT 1200 1531 50 50 60 3 STUB 4
TGT 1550 1960 50 50 60 3 STUB 5
TGT 2070 2050 50 50 60 3 STUP 6

The aircratt smelter lata are entered with TGT type cards,
rather then TGr2 type cards, since munitions and TRAP are
stored in these facilties in this example.

IGT -330 1070 75 125 60 2 1 SHEL #1
C 4 1 0.7 C 5 2 2.8

TGT 310 920 75 125 60 2 1 SHEL 02
C 4 3 3.1C 5 4 4.3

TG1 530 1580 75 125 60 2 SHEL #3
TGT 1200 1435 75 125 60 2 1 SHEL @4

C 4 3 3.1 c 5 4 4.3
:OT 1400 2093 75 125 60 2 1 SHEL 15

C 4 1 0.7 C 5 2 2.8 2 4 2 0.8 C 5 3 1.2
TGT 2090 1950 75 125 60 2 1 SHEL 06

C 4 2 2.8 C 5 3 1.2

Various off-duty personnel are in the barracks.

TGT -3000 2303 100 250 0 8 1 BARRACKS @201
C 1 1030 20 C 1 1003 44

rGT -3000 2600 100 250 0 8 1 BARRACKS #202
C 1 1000 20 C 1 1003 22

TGT -2250 2300 250 250 0 8 1 BARRACKS 0203
C 1 1000 20 C 1 1003 34

IGT -2250 2600 100 250 0 8 1 BARRACKS #204
C 1 1000 20

1 2 3 4 5 6 7 8
123 i567a9012 45 6789012345678 9012 34567 901234567890123 56789 0123 4567 90123567890

Fig. 2 - TSARINA input-control data and target information
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The attack data, equivalence data and the weapon

effectiveness data are entered last.

A7T 3 90 -450 -950 300 190 75 55 24 2000 1 95

AT? 1 90 160) 25C 3)0 150 75 55 2. 2000 1 95
ATT 2 b0 -2603 -15C 300 15e 75 55 24 2000 1 95

AIT 1 60 -290) 15C 3CO 150 75 55 24 1500 1 95

AT? t 60 650 1550 300 15C 75 55 24 2500 1 95
ATT 4 60 1310 1400 300 153 75 55 2u 2500 1 95
A7T 2 90 -250) 2500 300 150 75 55 24 2200 1 95

rhe equivalence data are used to assure compatability

of resource types at the TSAR-TSAR!NA interface.

vUJI 5001 1 -1 MOl 4 4 5 5004 1 1 101
4UI 4 lO 5)0 2 2 1 7

_ Ul 5001 1003 1103 1004 1005 5001 2 131 0

Fourteen cards are used to input the effectiveness data;
Iirect nits ani near hits are assessed with the sime

eLfectiveness tact3rs, except for the eiqhth target type.

u.4 14 1 95 2) 2 20 20 80 130 20 120
150 80 110 140 40 35

75 85 75 75 30 80
55 28 15 15 70 80
15 100 80 35 2(4 26 60 80

QC 30 17 30
5 44 29 44

11 0 11
J33j3 7 1115451231202225u5777

100 150
43

55 100 80
64 90 80
12 80 80

4JD

1 2 3 4 5 6 7 S
lh345679012345fa70134 )6589)12 789012)5679012567001256790125679)

Fig. 3 - TSARINA input - attacks and weapons data
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ordering of cards for a given case is generally immaterial

except that (1) the CONTrol and DATA cards should be entered first,

(2) all supplementary cards (used with the TGT, ATT2, and END cards)

must be listed immediately following the card that they

supplement, and (3) the EQUT cards should be entered as a group.

The END card concludes the input stream and specifies the end of

the assessment; alternatively, a REDO card can be entered to end

the input for one assessment and call for a new case in which

the attack is changed, or both the target complex and the attack

are changed. In this sample we have not used either the TGT2 or

ATT2 type cards; the TGT2 card types could have been used for the

aircraft shelters if resources had not been stored *in these

facilities.

A careful review of these entries along with a reading of

Appendix A should lead to a full and rapid understanding

of the various input requirements. The CONTrol card data specify,

for example, that ten trials are to be computed, and the runway

availability is to be based on a 65 feet x 4250 feet minimum operating

surface. Required repairs are to be assessed (the I in col. 45),

but plots of the impact points are not to be generated (the 0 in

col. 48). The DATA card specifies that TSAR is to simulate this

attack at 5:45 am on the first day at base #1l. Aircraft shelters,

taxiways, and aircraft parking ramps are to be designated,

respectively, as target types #2, #3, and #4.

As will be noted, the shop number has been entered in columns

53-54 of the TGT cards for the four shops, and the number of cards

that are to be used to specify the resources thLat are associated

with each target is specified in columns 68-70, except for shop 014.

Since 100 percent of the on-duty type #7 personnel are in shop

#4, columns 55-66 on the TGT card can be used to locate this resource.

Shop #1 contains 20 percent of the type #1 personnel. 33 percent of

the type #14 personnel, and 10 percent of the type #2 AGE. The larger

vehicle parking area contains 80 percent of the type 41 AGE, and 30,

25, and 10 percent of AGE types #2, i13, and '44. respectively. The target

data for the aircraft shelters and barracks are listed next; 0.7
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percent of the type #1 munitions and 2.8 percent of the type #2

TRAP are in aircraft shelter #l; other shelters contain other

quantities of munitions and TRAP. Eighty percent of the off-duty

personnel are distributed in the four barracks, except for off-duty

type #3 personnel who are located in the first three barracks.

The ATT cards in Figure 3 specify the attack headings,

intended aim points, aiming errors, ballistic dispersion, number

of weapons, bomb stick length, weapon type, and probability of

arrival of the attacks. The EQUIvalence cards enter instructions

for structuring the results to be transmitted to TSAR. The first

entry specifies that type #1 personnel casualties are not to be

reported to TSAR. The second entry prescribes that the percentage

casualties to TSARINA type #4 personnel are to be imposed on types

#4 and #5 personnel in TSAR. The next entry specifies that the

percentage losses sustained by type #1 munitions are to be imposed

on both assembled and unassembled #1 and #4 type munitions in

TSAR; note that the "equivalence" list starts on the first EQUI

card and is completed on the second. The last entry on the second

card specifies that the casualty percentage sustained in TSARINA

by the #2 type TRAP is to be imposed on three TSAR types of TRAP:

#1, #2, and #7. The third EQUI card specifies that the casualties

sustained by the off-duty type #3 personnel should be applied to

the #3, #4, and #5 off-duty personnel types in TSAR. (Casualties

among other off-duty types will be controlled by the losses to the

type #1000 personnel who were located in the barracks.) The last

entry on the third EQUI card specifies that the percentage loss

sustained by personnel type #2 should be imposed on the aircrews

(i.e., #101) at risk in TSAR.

The various weapon effectiveness data are entered with the EMD

card and its supplementary cards. The first entry specifies that

14 cards are to be used to specify the weapon effects for this

weapon. The second and third entries denote that the weapon is

type #1 and that its reliability is 95 percent. The eight entries

that follow are the radii of weapon effects against the eight

target types found at the test base. The first of these specifies

an effective disrupted radius of 20 feet on runways (target type #1).
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The same value is indicated for the other pavement targets: e.g.,

the taxiways, aircraft parking ramps, and vehicle parking areas

(target types #3, #4, and #7). Larger radii are specified for

structural effects against the buildings (target types #5, #6, and #8).

The entries on the first supplementary EMD card specify the

secondary weapon effects radii. The role and interpretation of

these radii, and of the factors on the following six cards, are

determined by the entries on the eighth supplementary card, as

explained at length in Appendix A. For example, the values listed

for the sixth type of target specify that personnel and munitions

(or POL) that are within a radius of 100 feet, sustain 75 and 17

percent losses, respectively; i.e., their losses are governed by the

first criterion. AGE and TRAP (the third and sixth supplementary

cards) are governed by the second criterion, and 15 and 29 percent

of these resources within 140 feet of a hit are lost. All spare

parts within 140 feet of the burst sustain 24 percent losses, if

the burst was within 100 feet of the target boundary (i.e., the

third criterion). No assessment is provided for building

materials in the sixth type of target.

The last three entries for the second target type- -the

aircraft shelters--are the three special factors that control

aircraft and shelter damage estimates. The first two numbers are

the probabilities that aircraft that are in the shelters at the

time of the attack will be killed (1) if the shelter is buttoned

up and a weapon strikes within the two foot radius entered on the

first card, and (2) if the shelter door is open and a weapon

strikes within the 100 foot radius noted on the tenth card. The

last of these three entries specifies that there is a 121 percent

chance that the shelter itself is destroyed, given a hit within two

feet CR1) of the shelter walls.

The two-level cookie-cutter damage function is used for target

type #8; when weapons fall outside the target, 80 percent of the

personnel, equipment, and parts within the target are lost within 35

feet of an impact and 20 percent (one-forth of 80) of these

resources are lost within 80, 70, and 60 feet from an impact,

respectively.
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If the weapon hits the target, 80 percent of the resources are lost

within 43 feet of an impact, and 20 percent are lost within

100, 90, and 80 feet, respectively.

OUTPUT

The initial TSARINA output provides a record of the input

data. The first of these data, shown in Figure 4, provides a

record of all resources, including the number and name of the

target at which the resources are stored. These are followed by

the formatted title block shown in Figure 5 that indicates the

values for several of tne key control parameters. The

scheduled time of the attack, and an indication of any

coordinate translation that was required, are indicated next.

Full particulars on the targets, attacks, and weapon effects lata

conclude the input data as shown in Figures 5 and 6. To

distinguish aircraft shelters from other numbered facilities, a

"1000" is added to the number for each shelter to avoid ambiguity.

TSARINA output for each trial is illustrated in Figures 7

and 8, using the results for the eighth trial. As will be

noted, both the runway and the main taxiway were hit; of the 26

bombs that affected the runway, six did not impact the runway

itself, but hit close enough for the runway to be within the

bomb's 20 foot radius of effectiveness. Two of the six aircraft

shelters each received one hit; in one case the impact was

outside the target, but within the 2-foot radius of effectiveness.

The fractional losses of any resources that were stored in each of

these facilities are also noted.

The only hits that affect the taxiways, or the stub taxiways

in front of the aircraft shelters, were on those stubs; stub #1l

sustained a direct hit, and stub #5 sustained a near miss.
Three of the shops sustained several hits; the expected losses

to the various classes of resources can be noted. For shop All, for

example, even though 5 out of the 9 hits were external to the

facility, damage would be expected to nearly 70 percent of the

structure, and 58 percent of the personnel in that facility are

estimated to be lost.
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RESJURCZ STORAGE DATA

IAHEE2T NuMBER NAME7

3 SJp 61 -3380 -H50

C 1 1 200 C 1 H 330 C 2 2 100
C 1 2 180 C 1 3 350

H SHOP s2 -2860 0

C 1 2 300 C 2 3 250 C 2 H 500 C 1 1 3-
5 SH a '3 -2390 150

C 1 1 130 C 1 2 220 C 1 3 400
SHOP US -2t00 500

C 1 7 1000
10 PK; AR*A -3650 0

C 2 1 d00 C 2 2 30? C 2 3 250 C 2 -
11 PK.; AiLk -2000 &53

C " 1 200 ,c 2 2 D0 C 2 3 530 C 2 4^,^
20 5SL ii -3C 1070

C 4 1 7 C 5 2 24
201 L 2 3?C 12,

C 3 3 3' C 5 43
23 SH432 14 1200 1 35

C 4 1 31 - 5 4 -3
24 SFE a5 140C 224'

C , 1 7 C 2 24 4 2 ' c 5 3 '
25 SLd E L O9, 209 1 4,0

4 2 2 12
26 bARFACKS 9,0l -330, 232)

1 1 'I D1 1003 440
27 9AOR?3A 5 0202 -3) n ,

2 1 1000 200 C 1 1003 2)

21 dkr.ACK3 52 -22', 23
C 1 1?? 200 - 1 1003 34

29 6ARSACK 3 -22- -22S0 2,;
C 1 120) 200

STORA,;E 0? rI- 22223 LlACk.0ON5 R4U; 5 '35 LoCATIDNS IN T!iE STOCKS ARRAY,
ANL TH E2UIVALN 4 DAT3 JSFI 21 FLt.-NTS, OF THE E0ITV ARRAY.

Fig. 4 - Listing of resource location data
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The fractional losses for all of the resource types present on

the base are summarized in Figure 8; these results cumulate the

fractional losses suffered by each type of resource at each of its

locations. These same results, modified as required by the EQUI

cards, and summary data describing the damage sustained by the

runway, taxiways, aircraft shelters, and other facilities, are shown

at the bottom of Figure 8, formatted for transfer to TSAR. To

interpret these card images, the reader should consult the

instructions for preparation of Input Card Type #40 in the TSAR

User's Manual.

The statistical results for the ten trials are presented in

Figures 9 and 10. The first of these figures provides an indication

of the fraction of trials in which at least one hit was sustained,

as well as the expected number, and standard deviation, of hits.

Comparable results are provided for CBU weapons, when they have been

used. The results labelled "Bomb Coverage" are the expected

fractions of the facility floor-space that are affected by the two

coverage radii, R1 and R2. The average losses that are sustained at

each target by the six classes of resources are listed on the right

side of Figure 9. A summary of the runway closures and the required

runway repairs is noted at the bottom of this figure.

Figure 10 presents the average losses sustained by each

type of resource for the ten trials, along with the standard

deviation of those losses. When TSARINA is used as a general-purpose

damage assessment model, these statistical results are the

primary output; they are not transferred to TSAR, since TSAR only

uses the trial-by-trial results illustrated in Figure 9.
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F SnU6I. TYPe AV- DAGF IT PFV
CI SS LlSWFS LOSSES

1-CPLC I 1..830 14.3Q4

2 30.A9O 14.01t,
I 77.R4) 16.968
4 !?.393 7.466
7 26.331 31.52f8

Iola 13.2153 6.36)
1.)13 15 0 3. 11.59

GF I t .080 1 .932
2 2.241 1.154

3 7.03) 2.?t
4 13.130 5. 206

A I 0.150 ).221
%50 .548

3 0.96) J.824
TRAP 2 0.05-) 0.983

3 '3. 1 .316
4 ?.6 1281

Fig. 10 -Statistical results of
resource losses
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Appendix A

DETAILED DESCRIPTION OF TSARINA INPUT

The basic input cards employed with TSARINA are:

CONT control card

DATA TSAR data card

TGT target card; one per target

TGT2 aircraft shelter card; one per shelter when

the expected-value mode is to be used

ATT attack card; one per weapon delivery pass

(or group of identical passes)

ATT2 alternate attack card

EMD effective miss distance card; one for each

weapon type

REDO controls sequential cases

END terminates overall computation

The ATT2 card is actually two cards in sequence and the EMD

card may have up to sixteen* supplementary cards. Each TGT card is

followed by as many cards as are required to specify the resources

located at that target. A detailed description of the entries for

each type of card is presented on the pages that follow.

Thd general arrangement of data on all basic card types is

similar; the card name is placed (left-adjusted) in the first

four columns and the data are entered in the eleven 6-column

fields between columns 7 and 72. All data are read with an 16

format, i.e., they are integers, except that, as will be noted

*Up to 33 supplementary cards, if there are more than ten

target types.

-MM IFI 4 W0~ I
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from the descriptions defining data entry, two data are entered

in certain fields of the CONT and DATA cards and on the

supplementary target cards. Columns 5 and 6 are also used

on several cards, as will be described. Furthermore, the name

of the target complex being studied and a name for each target

may be included in columns 73 through 80 of the CONT and TGT*

cards, respectively; any alphanumeric names are accoptable.

All linear dimensions should be in consistent uits le.g.,

feet) and the target orientation and the attack heading entries

should be in degrees.

*When electronic card images are used, columns 73 through 88
may be used for alphanumeric target names by entering a "1" in
column 18 of the CONT card.

**If ATT2 cards are to be used, all linear dimensions
must be in feet.
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CONT

The CONT card controls the mode of operation, the choice

of random number generator, the number of trials (attack

replications), and printout options; it also specifies the

minimum clear length (MCL) and minimum clear width (MCW) for

runway attack effectiveness calculations, and controls runway

repair assessment. This card should be the first card to be entered.

Columns Data Entry

1-4 CONT

6 If unity, program computes resource damage levels
appropriate for entry into TSAR.

8-9 When 0, the seed for the random number generator is
the same for all runs. If greater than 0, the seed
is changed from run to run; if equal to -1, the
random number generator is locked out.

10-12 Number of target types to be entered.

13-15 Desired number of replications. Default is 1.

16-18 If 1, descriptive data on the CONT and TGT
cards may extend to column 88, rather than
be constrained to an 80-column format.

19-21 Controls printout options as follows: If entry is:
5 Prints multiple trial statistics plus a

condensed listing of hits by trial
4 Prints multiple trial statistics plus a

condensed listing of runway status by trial
3 Prints multiple trial statistics only
2 All above plus runway results for each trial
1 All above plus hit summary for each trial
-1 All above plus all hits and target corners
-2 All above plus all impact points

23-24 Controls printout options for resource damage:
1 Damage fraction formatted only for user
2 Damage fraction formatted only for TSAR
3 Both formats
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29-30 Normally set to zero; when initialized
greater than zero, intermediate compuitatioriaf
information is output ot progrlr ti', 18.;rpos"e

If set to greater thian , the riiider :i:r.:
generator is lockted )lt. So' t!:c LI t, ! - S,&l

listing in AppOndix C fe: I ef fe, oi c::0.! '
vaI les

31-3. Minimum clear 1 e4-4th *,2, :or ill-( : o s', i ,;.
(Lsed ts) test it ih uil,'h V I 1r .,

37 "  .iimum tle in idif f fCr I , 1o. i'r( t's
(Lsed to test if tile rwl ,vs ,: e ,

45 :J rns 3 t o m:,tr : '-, l. :.. .i\ "' .t .: : , 1 ,

!wll " e :'tr IV J\ . -

. . . . ... ... " .:.

5( ,,:) I . , ,'.

49-54 "he dis: ae atross te ' " t\ ."

rinwav rest le'' is to i,' s .1 t i i
an adequate section; the delasit %,11111 . -

55-60 The distance along the runway thiat the :
rectangle is to be shifted ill check ing , ,& - ideq,-!t'

section; the default value is 250.

73-80 A name can be entered here for the entire targe com[ ]ex
and it will appear in the heading of the output listing.



41

DATA

The DATA card controls the form of the output to TSAR, defines

the time and location of the attack, and provides TSARINA the

necessary resource identity data for communicating results to TSAR.

This card is not required if the results are not to be used in TSAR.

Columns Data Entry

1- 4 DATA

5- 6 If unity, statistical results are punched on
cards for subsequent processing and reorganization
using auxiliary programs.

12 Enter the number of trials for which damage data and
resource loss data are to be stored for TSAR.

18 Enter the number of trials for which card copies of
the damage data and resource loss data are to be punched.

24 Number of airbase tinder attack (as interpreted
within TSAR).

29-30 Day of attack

35-36 Hour of attack

41-42 Minute of attack

47-48 Target type number assigned to aircraft shelters

3-54 Target type number assigned to aircraft taxiways

39-60 Target type number assigned to aircraft parking
r amps

Percentage of the aircraft that are damaged
by air attack that L-annot be repaired.
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TGT

Each TGT card designates the location, size, and orientation

of a rectangular target.

Columns Data Entrv

1-3 TGT

"-2 he N-ceoodinsite of .he eserws D>rner 0; ti!,e

o.n- i-i v

ti I ' g 11-

1 1 tt - ac'1

Lra1sItenol t !:go 1 f Iji

t. h I a r 1", ,

oi

t igt

the I be an4  ( nac o Je~

.g-4 Ttirgeid dim(cns tar I:
east (or rot ' t-e

sipecied Li e i

25-30 Target d os1C
(or east t-ropt' the re(',' I~ (0,-cr

31-36 Heading in degree of the iitheast :0r ;o- tIe)
boundary of tho t arget L. IOng t he C 1U"1 ~ti C1 1) St1e

in columns 19 to 24).

41-42 Target type. Targets mav be groupedi inito tip

10 (or 20) different wie;ris~ithi ljn('
vulnerabilities. This entry is used in
conjunction with the effect iye miss dista nce on
the D1ID card. Target typo -:tl is restric-ted to
runways and taxiways that may be used fcor flight.
operations; there can be at most 5 target,, of'
this type. The user may specify other target
types as aircraft parking ramps. taxiways, and
aircraft shelters; if used with TSAR, thle target
type number selected to designate each of these
target sets must be entered on thle DATA card. F-or
all other targets, structures with materiel of
like vulnerabi1itv can be assigned a common target
type number; if additional stratification in
results is desired, targets of like vulnerability
may be grouped under two or more target types.
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48 If greater than zero, all hit locations will be saved
and printed when the entry in column 24 of the CONT
card is zero or less.

49-54 Facility number as understood in TSAR, if the target
is a maintenance shop or a flight-line personnel

assembly area (should not be used if the results
are not to be used in TSAR).

55-60 Class of resource stored in the facility, if storage
is restricted to 100 percent of one resource cli s,
or to 100 percent of one type of one resource class.

61-66 Type of resource, if only one type is stored in the
facility (all types are inferred if blank or zero).

67-70 Number of subsequent cards used to describe the types
and quantities of resources stcred in this facility
(use only when columns 55-66 are blank).

73-80 Target descriptions; columns 73-88 may be used if
input is not restricted to 80 columns.
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SUPPLEMENTARY TARGET CARDS

Each TGT card may be followed by as many supplementary cards as

are necessary to define the resources that are located in that .

particular target. Each of these cards is read with a SX,

5(3X,12, 15, F5.0) format that provides for five descriptions

of resource Class, resource type, and percent at the target.

Entry of the letter "C" (for class), preceding the resource

class (in columns 7, 22, 37, 52, and 67), has been found helpful

in reviewing the large data sets required to represent a complex

airbase (see Figure 2).

Columns Data Entry

9-10 Number identifying the resource class:
24-25 1 Personnel 5 TRAP
39-40 2 AGE and equipment 6 Building materials
54-55 3 Aircraft parts 7 POL
69-70 4 Munitions

11-15 Number identifying which type of the specified
26-30 resource class is located here.* If there is no
41-45 entry for "type", all types of the specified class
56-60 (that have not otherwise been specified) are
71-75 assumed to be present.

16-20 Percentage of the base stocks of the specified
31-35 type and class of resource that are located in
46-50 this target. Whole numbers are interpreted
61-65 as percentages; a decimal entry is required to
76-80 specify tenths of a percent. The output listing

of resource storage data is in tenths of percent;
e.g., 273 implies 27.3 percent.

*The number "1000" added to a personnel designation specifies
off-duty personnel, and "100" added to a munitions designator
specifies weapons that are not assembled.
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TGT2

These cards are used to input the location of aircraft

shelters when resources are not tc be located in the shelters

and the damage to these targets is to be estimated with the

expected-value mode. The identification "TGT2" designates

selection of this option. All aircraft shelters must be

handled in a consistent fashion; i.e. their characteristics must

either all be entered on TGT type cards, or all entered on TGT2

type cards. The inputs for the TGT2 cards are identical with the

TGT cards for columns 7-48; entries in columns 49-80 are

ignored.
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ATT

The ATT card specifies the parameters of each weapon-delivery

pass. Inputs required are the attack heading (measured from north

in the coordinate system used to specify the targets), the desired

mean point of impact (DMPI) for a single weapon or for the middle

of a stick of weapons, the aiming error expressed as REP (range

error probable) and DEP (deflection error probable), the ballistic

error of the individual weapons, the number of weapons to be

delivered in the pass, the stick length, the weapon type (related

to the effective miss distance on the EMD card), and the probability

of arrival at the target.

Columns Data Entry

1-3 ATT

5-6 Total number of passes with identical
characteristics; default = 1.

10-12 Attack heading; degrees from north.

13-18 The X-coordinate of the DMPI of a single weapon
or the middle of a stick of weapons.

19-24 The Y-coordinate of the DMPI as above.

25-30 The REP

31-36 The DEP

37-42 Ballistic dispersion in range of individual
weapons (R-DISP).

43-48 Ballistic dispersion in deflection of
individual weapons (D-DISP). Default
value is R-DISP.

49-54 The number of weapons in the stick.

55-60 The length of the stick (the distance between
the first and last weapon of the stick in the
absence of dispersion).

61-66 The weapon type (provides reference to the
appropriate effectiveness data). An
entry is required (an integer from I to 10);
otherwise hits will not be recorded.

67-72 Probability of arrival at target; default = 100.
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ATT2

The ATT2 card should be used in place of the ATT card when the

user wishes assistance with trajectory calculations. With this card

the user expresses the attack in terms of speed, altitude, dive

angle, intervalometer settings, etc., and a special subroutine

converts these inputs to those demanded on the ATT card. The conversion

procedure is the JMEM/AS Open-End Method Zero as outlined in the

Users' Manual for JMEM/AS Open-End Methods, Wang Labs., Inc.,

Tewksbury, Mass., August 1974.

Both ATT and ATT2 type cards may be used in the same run; the order

of entry is of no importance. When ATT2 cards are used, the input data

will be reproduced as submitted, as well as being tabulated in the normal

manner, after conversion.

Data input with the ATT2 procedure require two cards. The first

card is labeled ATT2 in the first 4 columns and has input similar to

that on an ATT card (all fields are read with an 16 format); a second

unlabeled card is mandatory following each ATT2 card. The format for

both cards follows. When these cards are used, all linear dimensions

in the input data must be in feet.

Columns Data Entry

1-4 ATT2

5-6 Total number of passes with identical
characteristics; default = 1.

10-12 Attack heading in degrees from north.

13-18 The X-coordinate of the desired mean point of impact
(DMPI) of a single weapon or the middle of a stick
of weapons.

19-24 The Y-coordinate of the DMPI as above.

25-30 The CEP in the normal plane in mils, or, if DEP is
specified, a constant which, when divided by the sine
of the impact angle, gives the REP, in mils.

31-36 The DEP in mils (if omitted, CEP controls).
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37-42 Ballistic dispersion in mils.

49-54 The number of weapons in the stick.

61-66 The weapon type.

67-72 Probability of arrival at target; default = 100.

The data format for the second card of each ATT2 pair is as

noted below (this card is used with a 6X, 916 format). Typical

ballistic data required for this card are noted in Table A-i.

Columns Data Entry

7-12 Aircraft velocity (kn).

13-18 Release altitude of last bomb (ft).

19-24 Dive angle at release (deg).

25-30 Terminal velocity of a low-drag weapon, or the first
leg of a high-drag bomb (ft/sec) (See Table A-1)
(VT1 in JMEM).*

31-36 Terminal velocity of a cluster bomblet or a high-drag
bomb (ft/sec) (See Table A-i) (VT2 in JMEM).

37-42 Probable error in estimating and correcting for wind
effects (ft/sec).

43-48 Cluster opening time or fin opening time for a
high-drag bomb (msec) (TD in JMEM).

49-54 Intervalometer setting (msec).

55-60 Dispensor intervalometer setting (msec) (0 for clusters).

*Illustrative values are noted on Table A-i.
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Table A-I

TYPICAL BALLISTIC PARAMETERS

VT1 VT2
Weapon (fps) (fps) T or H

Mk-81 Mod 1 1850 0 0

Mk-81 SE 1100 208 300 msec

Mk-82 Mod 1 1900 0 0

Mk-82 SE 1200 240 350 msec

Mk-83 2250 0 0

Mk-84 2850 0 0

M-117 Unretarded 1950 0 0

M-117 Retarded 900 168 300 msec

M-118 2450 0 0

AN-M64A1 1600 0 0

AN-M65AI 2000 0 0

Mk-36 DST 1200 0 350 msec

CBU-38 450 0 0

CBU-52B/B 1000 230 Variable altitude (ft)

CBU-58/B 950 215 Variable altitude (ft)

SOURCE: Users' Manual for JMEM/AS Open-End Methods,
Wang Labs, Inc., Tewksbury, Mass., August 1974.

I
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EMD

The EMD and supplementary cards provide information regarding

weapon effectiveness against the several types of targets and the

several classes of resources. The formats of the entries differ

for point-impact weapons and for CBU munitions, and they differ

between aircraft shelters and all other target types. Normally,

each type of weapon will be represented by up to 17 cards (or 34

cards, if 11-20 target types are specified on the CONrrol card),

although just the first card, the DID card, could suffice for
certain limited assessments.

For point-impact weapons (GP bombs or PG~s) the entries

on the EID card are:

Columns Data Entry

1-3 END

5-6 Enter the maximum number of cards that are associated

with each target type for this type of weapon.

8-9 Weapon type number

10-12 Weapon reliability (percentage)

13-18 RI Radius of effectiveness versus target type #1

19-24 Ri Radius of effectiveness versus target type #2
0

0

0

67-72 R1 Radius of effectiveness versus target type #10
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The supplementary data for the several target types are located

in the corresponding fields on the cards that immediately follow

the first card. Definitions of the data to be entered on the EM11)

card and on the supplementary cards are noted below; somewhat

different definitions apply for the target type that the user has

designated as aircraft shelters, as will be outlined shortly.

Card All Target Types
No. (except shelters)

1 10 R1 Effective radius against target type

2 11 R2 Secondary effects radius

3 12 Personnel loss criteria

4 13 AGE loss criteria

5 14 Spare parts loss criteria

6 15 Munitions (and POL) loss criteria

7 16 TRAP loss criteria

8 17 Building materials loss criteria

9 Flag -Controls loss criteria interpretation

The data on cards 1 to 8 apply in the case of a near miss and

those on cards 10 to 17 apply for a direct hit. If no data are

entered for a direct hit, the near miss inputs are used; if any

data are entered for a direct hit, only the values on the tenth

through seventeenth cards are used. Null entries are interpreted

as zero.

If 11 to 20 target types are treated, a second set of (up to

17) cards should be placed immediately after the first set

described above: these cards are each read with a 12X, 1016

format.
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The appropriate loss criterion for assessing resource damage

is controlled by the user and is communicated with the value of

the control variable Flag, which is entered on the ninth card.

The value of Flag for each target type is a 6-digit code UVWXYZ,

where U, V, W, X, Y, and Z express the user's choices regarding the

treatment of the six resource classes. Their values are defined

from 0 to 8 as:

0 Ignore this class of resource

1. Value represents probability of kill of these

resources within a circle of radius RI.

2 Value represents probability of kill of these
resources within a circle of radius R2

3 As in 2, given that the RI. radius intersects the
target perimeter.

4 Value is the radius of kill of these resources

5 Value is the radius of kill of these resources,

given that the RI. radius intersects the target perimeter

Values 6, 7, and 8 are a combination of

a radius and a probability of kill.

6 Value is the radius (times 1000) of an area within
which the Pk is one-fourth that value of Pk within RI.,
plus the value of Pk within Rl

7 Value is the radius (times 1000) of an area within
which the Pk is one-fourth that value of Pk within R2,
plus the value of Pk within R2

8 As in 7, given that the radius RI. intersects the target
perimeter.

Thus, Flag =321475 implies that personnel, AGE, parts,

munitions (or POL), TRAP, and building materials are to be assessed

by options 3, 2, 1, 4, 7, and 5, respectively, for the particular

weapon type and target type for which it is listed.
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The use of the EMD cards is somewhat different for aircraft

shelters. When the Monte Carlo mode is used to assess damage to

these targets, the second through ninth EMD cards are interpreted

the same as for any other target type. When the expected value

mode is used, only the third, fourth, and fifth of these cards are

used, and the entries are interpreted as the damage probability to

personnel, equipment, and spare parts when a weapon falls within a

radius Ri from the shelter. The other entries, noted below, are

interpreted identically in either mode.

Card
No. Entry

1 Rl Effective radius against aircraft in
shelters with closed doors.

10 R3 Effective radius against aircraft in
shelters with open doors.

12 Probability of aircraft damage in a shelter
with a closed door, when a weapon falls
within a radius of Rl from the shelter.

13 Probability of aircraft damage in a shelter
with an open door, when a weapon falls
within a radius of R3 from the shelter.

14 Probability the aircraft shelter is killed
when a weapon strikes within a radius of RI
from the shelter.

If the weapons are CBU type munitions, the following entries

are used with the END and the supplementary cards:

Columns Data Entry

1-3 END

5-6 Enter the total number of cards (maximum =8) that
are associated with the first 10 target
types for this type of weapon.

8-9 Weapon type number

10-12 Weapon reliability (percent)

13-18 Enter CBC pattern length as a negative entry

19-24 Enter CBU pattern width as a positive entry
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The supplementary cards permit the user to specify the

expected percentage loss of various classes of resources when

they are within the CBU bomblet pattern:

Card

No. Entry

13-18 Expected percentage loss at #11 type targets

19-24 Expected percentage loss at 12 type targets

0

0

0

67-72 Expected percentage loss at 1110 type targets

The first supplementary card is blank; the others are organized

similarly to those for point-impact weapons. That is, the third

through eighth cards apply to personnel, AGE and equipment, spare

parts, munitions (or POL), TRAP, and building materials, respectively.
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EQU I

The EQUIvalence cards are used to achieve consistency between

the resources as defined in TSARINA and those defined in

TSAR, when damage reports are prepared for transmission to TSAR.

If the resources are defined identically in the data bases for

both models, these cards are not required.

Resource equivalence data are entered using a specially

formatted data string. The order of the data entered is: (1) the

resource class, (2) the TSARINA resource type designator for which the

equivalencies are defined, and (3) the TSAR designators of the

resource types for which the percentage losses are to be equated

to those of the designated TSARINA type. The numbers defining the

resource classes are distinguished in the data string by addition

of the number 5000.

If several TSAR resources are to be assigned the same

TSARINA damage percentage, each of their numbers should

immediately follow the number for the equivalent TSARINA

resource. If necessary, the designator list can be continued on

a subsequent card image when the eleven data fields are full; the

list is terminated either by a null entry or by another resource

class designator. However, the equivalence card cannot be used to

equate a TSARINA resource designation to a type 110 resource to

signify "all types not otherwise specified" for TSAR; to take

advantage of that option, the TSARINA resource designation should

itself be #0 (see p. 13). If the first entry following the

TSARINA designator is -1, the TSARINA damage estimate for that

resource is not reported to TSAR.

EQUI 5003 5 1 3 5 7 5003 6 2 4 6

EQUI 10 12 0

LMm-
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In this example, the first, third, fifth, and seventh types

of aircraft spare parts, as defined for TSAR, are to be assigned

the damage level assessed for the fifth type of spare part in

TSARINA, similarly, the second, fourth, sixth, tenth, and twelfth

TSAR spare parts are assigned the damage level assessed for the

sixth type of spare part in TSARINA.

EQUI 5001 7 -l

In this case, estimates of casualties suffered by type 0k7

personnel are not to be reported to TSAR.

A final complication is introduced for differentiating

between on-duty and off-duty personnel, and between assembled and

unassembled munitions. TSAR personnel designators with values

less than 1000 refer to on-duty personnel; off-duty personnel are

specified by adding 1000 to their normal designator. Note that

types 0 and 1000 refer, respectively, to all on-duty and off-duty

personnel not otherwise specified. Unassembled munitions are

designated by adding 100 to the nominal munition designation.
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REDO

The REDO card is used to terminate the input for one case and

initiate a new case with some or all of the previous inputs, as

described earlier.

Columns Data Entry

1-4 REDO

7-12 All targets will be retained unless the entry is
unity (1); in that case a new set of targets and
a new set of attacks are required.

13-18 The number of prior attacks to be retained
when the targets are not changed. Each attack is
numbered in the order in which it is entered;
the attacks retained are selected from the top
of that ordered list. All will be retained if
there is no entry. Use a negative entry (-1) if
none are to be retained.

19-24 An entry of unity (1) suppresses the input listings for
targets and/or for attacks and weapons if no changes
have been made in these data sets from the prior case.



58

END

An END card must be included at the end of all data entry
cards.

Columns Data Entry
1-3 END

Wi
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Appendix B

DEFINITIONS OF VARIABLES AND ARRAYS USED IN TSARINA "COMMON" STATEMENTS

Key Variables

ACLOSS The percentage of damaged aircraft that are
not reparable.

ALLMC Switch; internally set to unity when aircraft
shelters are handled with the Monte Carlo mode.

BASE The number of the airbase, in TSAR, at which

the attack occurs.

CHANGE Switch; set to unity between cases when the target
data are to be changed.

DAY The day, during the TSAR simulation, on which the
air attack is presumed to occur.

HOUR The hour, during the TSAR simulation, during
which the air attack is presumed to occur.

INL Distance along the runway the "minimum runway rectangle"
is shifted.

INTSAR Switch; set to unity when results are to be
generated for TSAR.

INW Lateral distance the minimum runway rectangle is shifted
in checking for an adequate section.

ISAVE Switch; set to unity if resource damage results are

to be generated for the auxiliary FORMATER program.

ITRIAL Number of the current trial.

KCBU Switch; set to unity if any weapons are CBUs.

KPTI Switch; set to unity if any weapons are the point-impact
type.

KTEST Index controlling variety of debugging printout options.

LAST Switch; set to unity for last case.

LIST Switch; when set to unity, target and/or attack input lists
are suppressed when unchanged.
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MCL Minimum adequate length for required runway.

MCR Switch; set to unity when runway availability is
to be checked.

MCW Minimum adequate width for required runway.

MINUTE The minute, during the TSAR simulation, at which

the air attack is presumed to occur.

MODE Index controlling mode of operation.

MTT Largest target-type number in the target array.

MXITEM Maximum number of entries in the STOCKS array.

NA Total number of weapon-delivery passes.

NAM Maximum permissible number of weapon-delivery passes.

ND Number of types of weapons in overall attack.

NHITD Switch; set to unity when the expected-value mode

is specified.

NJMEM Number of weapon-delivery passes that require
trajectory calculations.

NOAGE Maximum number of entries in the AGE array; one
greater than the size of the AGESTK array in TSAR.

NOEQUI Maximum number of entries in the EQUIV array.

NOFAC Maximum number of entries in the FACLTY array in TSAR.

NOMATL Maximum number of entries in the MATERL array; one
greater than the corresponding TSAR array.

NOMUN Maximum number of entries in the AMMO array;
101 units greater than the MUNSTK array in TSAR.

NOPART Maximum number of entries in the PARTS array;
one greater than the corresponding TSAR array.

NOPEO Dimension of PEOPLE array in TSARINA;
equals (2*NOPEOP +2).

NOPEOP Maximum number of entries in the PEOPLE array in TSAR.

NOPOL Maximum number of entries in the POL array.
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NOTRAP Maximum number of entries in the TRAP array;
one greater than the corresponding TSAR array.

NPLOT Switch; set to 1 or 2 if runway impact plots are desired.

NPRINT Index controlling results output.

NREDO Switch; set to unity if an additional case is specified.

NREP Switch; set to unity when repair requirements are
to be assessed.

NSAVE The number of weapon-delivery passes saved from one
case to be used in the next case.

Number of targets to be retained for a subsequent case.

Number of weapon-delivery passes to be retained for a
subsequent case.

NSM Total number of aircraft shelters.

NST Maximum number of targets for which hits can be stored.

NSTAT Cumulative number of trials in which the minimum runway
was available.

NT Total number of targets entered using the TGT cards.

N72 Total number of targets entered using the TGT2 cards.

NTM Maximum permissible number of targets.

NTIRIAL Total number of trials specified.

PDAM Switch; position controls output formats for
trial-to-trial damage summaries.

PUNCH When greater than zero, output for TSAR is card-punched.

RAMPS Target-type chosen to designate aircraft parking
aprons and ramps.

REPAIR The minimum number of crater repairs required to
clear the minimum area for flight operations.

SHELT Target-type chosen to designate aircraft shelters.

TSAR When greater than zero, output for TSAR is stored on disk.

TXWYS Target-type chosen to designate taxiways.
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KEY ARRAYS

All arrays listed in labeled Common in TSARINA are defined

below. The first seven arrays store data pertaining to AGE and

equipment, munitions, building materials, aircraft spare parts,

personnel, POL, and TRAP, respectively. The definitions shown

below the array names are the same for all of these arrays.

AGE(I,J)

AMMO(I ,J)

RATERL(I,J)

PARTS(I,J)

PEOPLE(I,J)

POL(I,J)

TRAP(I ,J)

I = Resource subcategory

J = 1 Pointer to the location in the STOCKS array, where the
first quantity of this resource is stored.

2 Cumulative losses at all targets where this resource

is stored.

3 Square of the cumulative losses.

4 Pointer to the location in the EQUIV array, where
the first equivalent TSAR resource category
designations are stored.

ATF(I,J) Storage array for weapon-delivery data.

I Weapon-delivery pass number; numbered internally in

order of entry.

J = 1 Heading (deg).

2 X-coordinate of desired mean point of impact.

3 Y-coordinate of DMPI.

4 Range error probable of DMPI.

5 Deflection error probable of DMPI.
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6 Dispersion in range (ground plane).

7 Number of weapons released in pass.

8 Length of stick (in ground plane).

9 Weapon type.

10 Dispersion in deflection.

11 Probability attacker arrives at target.

CBUHT(J,K) Impact coordinates of the centroid of the Jth CBU
pattern.

K = 1 X-coordinate.

2 Y-coordinate.

COV(L) Fraction of target L covered by one or more CBU patterns.

COV2(I ,J)

J = 1 Expected number of weapons that impact within R1
feet of aircraft shelter "I".

2 Expected number of weapons that impact within R2
feet of aircraft shelter "I".

EMD(I,J,K) Weapon effectiveness data.

I Weapon type.

J Target type.

K =1 Effective miss distance RI for a near miss.

2 Effective damage radius R2 for a near miss.

3 Personnel damage factor for a near miss.

4 Equipment damage factor for a near miss.

5 Aircraft spare parts damage factor for a near miss.

6 Munitions damage factor for a near miss.

7 TRAP damage factor for a near miss.

8 Building material damage factor for a near miss.
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9 Coded Flag defining the criteria for assessing
resource damage.

10 Effective miss distance R1 for a direct hit.

11 Effective damage radius R2 for a direct hit.

12 Personnel damage factor for a direct hit.

13 Equipment damage factor for a direct hit.

14 Aircraft spare parts damage factor for a direct hit.

15 Munitions damage factor for a direct hit.

16 TRAP damage factor for a direct hit.

17 Building material damage factor for a direct hit.

EQUIV(NOEQUI) Used to store the resource designators to be
used for reporting damage to TSAR.

FACLTY(I) Used to store the TSAR facility number for those
structures whose damage is to be reported to TSAR.

HIT(I,J,K) Storage array for hit locations on specified targets.

I Ith of those targets for which hit data are
to be stored.

J = 1 X-coordinate.

2 Y-coordinate.

3 Weapon type.

K Number of hits on the Ith target.

HITR(I,J,K) Storage array for hit locations on type #i targets
(i.e., runways and taxiways).

I,J,K See HIT(I,J,K).

IR(N) Switch; set to unity if the Nth weapon-delivery attacker
fails to reach target.

IZ(I) Designates the zone for each target (see
subroutine TGTZON).
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IZONE(K,J) Denotes which of the ordered targets fall in
the Kth target zone.

J = 1 Lowest numbered target in the Kth zone.

2 Highest numbered target in the Kth zone.

MHIT(K) Target number of the Kth target for which hit location
data are to be stored.

.MSTAT(J) Storage array for accumulating trial results of runway

availability tests.

J = 1 Minimum number of repairs required to open a minimum
runway.

2 Square of J = 1, above.

3-8 Not used.

MTYPE(1) Index that specifies whether or not supplementary data
are to follow the EMD card for weapon type I.

NAME(I,4) Stores either a two-word or four-word
alphanumeric name for each target.

I Target number

NCBU(L) Number of CBU weapon patterns that cover all or part
of target L.

NHIT(L) Number of hits on target L; by both point-impact and
CBU weapons.

NRW(I) Target number of the Ith runway entered.

OHIT(I) Counts near misses for each target.

P(L,K) Damage estimates for targets handled with the
Monte Carlo mode.

K 1 Expected fraction of target L that is within the
radius RI of point-impact weapons.

2 Expected fraction of target L that is within the

radius R2 of point-impact weapons.

3 Fraction of personnel casualties expected at target L.
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4 Fraction of equipment losses expected at target L.

5 Fraction of spare parts losses expected at target L.

6 Fraction of munitions (or POL) losses expected
at target L.

7 Fraction of TRAP losses expected at target L.

8 Fraction of building material losses expected
at target L.

P2(L,K) Damage estimates for aircraft shelters.

K 1 Expected fraction of target L within radius RI of
the weapon impacts.

2 Expected fraction of target L within radius R2 of
the weapon impacts.

3 Probability that a sheltered aircraft is damaged when
the shelter door is closed.

4 Probability that the shelter is killed.

5 Probability that a sheltered aircraft is damaged when
the shelter door is open.

6 Fraction of personnel casualties expected at target L.

7 Fraction of equipment losses expected at target L.

8 Fraction of spare parts losses expected at target L.

SHEL(N) The TSARINA-generated target number for the
Nth shelter.

STAT(L,J) Storage array for accumulating trial results.

L Target number.

J = I Number of hits by point-impact weapons.

2 Square of J = 1, above.

3 Trials with at least one hit.

4 Fractional coverage by CBU weapons.

5 Square of J = 4, above.
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6 Fractional target coverage within radius RI of
point-impact weapons.

7 Fractional target coverage within radius R2 of
point-impact weapons.

8 Fractional personnel casualties.

9 Fractional equipment losses.

10 Fractional spare parts losses.

11 Fractional munitions losses.

12 Fractional TRAP losses.

13 Fractional building material losses.

STAT2(I,J) Storage array for accumulating trial results for targets
of a given type.

I Target type.

J = 1 Fraction of the targets of type I that received at
least one hit.

2 Square of J = 1, above.

STOCKS(I,J) Resource storage location infomation.

J = 1 Target number at which resource is located.

2 The percent of the resource stored in this location
(in tenths of percent).

3 Pointer to next target with the same type of resource.

TGT(L,J) Storage array for target data.

L Target number; numbered internally in order of entry.

J 1 X-coordinate of westernmost corner (#1).

2 Y-coordinate of corner #1.

3 X-coordinate of corner #2.

4 Y-coordinate of corner i2

5 X-coordinate of corner #3.
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6 Y-coordinate of corner #3.

7 X-coordinate of corner #4.

8 Y-coordinate of corner #4.

9 Heading of northeast target leg.

10 Target type.

11 Switch; hits stored when reset to unity.

12 Dimension of northeast target leg.

13 Dimension of southeast target leg.

14 Facility number of target.

TGT2(L,J) Storage array for aircraft shelter data.

L Target number; numbered internally in order of entry.

J = I X-coordinate of westernmost corner (#1).

2 Y-coordinate of corner #1.

3 X-coordinate of corner #2.

4 Y-coordinate of corner #2.

5 X-coordinate of corner #3.

6 Y-coordinate of corner #3.

7 X-coordinate of corner #4.

8 Y-coordinate of corner #4.

9 Heading of northeast target leg.

10 Target type.

11 Switch; hits stored when reset to unity.

12 Dimension of northeast target leg.

13 Dimension of southeast target leg.

14 Facility number of target.
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TO(I,J) Target order array in which targets are ordered
according to increasing values of the sum of the
coordinates of the western corner.

I Ith target in the ordered array.

J = 1 Value of (X+Y) for the Ith ordered target.

2 Number of the target as initially entered.

*WPNREL(I) Reliability of veapon type I.
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Appendix C

TSARINA SOURCE CODE AND COMMENTS

. MAIN - TSARINA - AIRBASE DAMAGE ASSESSMENT INPUTS FOR TSAR.
2. IMPLICIT INTEGER $2 4A-L)

INTEGER *4 MSTAT. NdASEI, NBASE2
4. REAL *4 STAT

5. C THE FOLLOWING JCL INSERTS TSARINAS COMMON "BASIC"
6. /I DO DSN=*.STEP1.COMMON,DiSP SHR

7. I/ DO *.DCB=BLKSILE=800
a. C
G. C ***** "BASIC" COMMON IS STORED IN TSARIN.COMMON **********

10. C FILE AS "SAVE TSARIN.CfMMON REP CARD 1101"

11. C
12. C INTEbER*4 NAME, EMD
13. C REAL *4 P, P2. COV, CV2, WPNREL

14. C

15. C COMMON /BASIC/ NAMEI500.4.P1530.).P2(IJO,8).COV(5001.
It. C X EMD(IO.2,17I, MTYPE(10, CUV2(100,2, WPNREL(I01,

I1. C x I1(5001. NT. TGT(500.i4). NT2. TGT2(10O.131. SHELl1001.

I. C X NA. ATTSO.1E1. NO. NTM, NSM. NAM. MIT, NST. ALLMC.
I,. C MODE. KTEST..NPRINT, PUAM, NREDO. MCR, MCL. MCW, NRW(5,

2C. C A NAMES. LAST. BASE. DAY, HOUR. MINUTE. ACLOSS.
2'. C X INTSAR.PEPAIR,FACLTYISO00.NOFAC.SPECSHELT.TXWYS.RAMPS,

22. C X TOISOO.21, ILCNEIIO0,2), NHIT(500, OHITISOO). MHIT(20.

23. C X F!ITI2).3,25). HITR(5.3.25U, CBU(5GJ3

24. C

26. C THE LINEAR ARRAY '10 , AND THE 2 ZEROING LOOPS, BELOW. MUST
2?. C BE REOIMENSICNED IF ANY PART OF TiE COMMCN 'STORES' IS CHANGED.

28. C *** NOTE THAT ALL ENTRIES ARE *4 EXCEPT 'STOCKS'

30. INTEGER *4 MXITEM. NJPEONOAGENCPART,NOMUNNOTRAPNOwATL.NOPDL
11. INTEGER *4 PEOPLEAGE.PARTSAMMC,TRAP.MATERL.PCLNOEQIJI,NOPECP

32. COMMON /STORES/ MXITEM.NOPEG.NOAGENOPART.NOMUN.NOTRAP.NCMATL,
33. x NOPOLNOECUINOPEOP.PEOPLE(2O2.4t,AGEI(0i.41,PARTS(401.4).
14. A AMMO(126.4i.TRAP(26.4l.MATERL(26,4),POL(10,41.STOCKS(IOOOI.3
35. X EQUIV(4J0I

17. COMMON /STATS / STATI5,0.17).MSTATIa).NTRIAL.ITRIAL.NSTAT

3F. COMMON /CONTRL/ NREP.NPLCT.INW.INLCHANGENSAVE.LISTNJMEM
34. COMMON /OUTPUT/ TSAR. PUNCH. NBASEI. NBASE2

4C. C
41. C THE CBU CODE IS LIMITED TO 200 CLUSTER BOMBLET CONTAINER IMPACTS

4;. C
43. COMMON ICBUHIT/ CBUHTI200,2), IR(531, KCBU, KPTI

44. C **************S****************
46. DIMENSION L0174021
46. EQUIVALENCE ZO1111. MXITEMI

4R. NTM = 500
44. C ***** NTM IS THE MAXIMUM NUMBER OF TARGETS *****
5. C ARRAYS: TGT, TO. NHIT, OHIT. P. COV. NAME. NCBU. STAT.

51. C FACLTY. IZ

52. NTZM = 100
53. C ***** NT2M IS THE MAXIMUM NUMBER OF SHELTERS. WHEN THEY ARE AGGRAGATED
54. C ARRAYS: TGT2, P2. CCV2, SHEL ISEE ALSO EHITI IN EXPHITI
55. NAM - 50
56. C ***** NAM IS THE MAXIMUM NUMBER OF ATTACKS

57. C ARRAYS: ATT, IR
SP. NST x 20
59. C ***** NST IS THE NUMBER OF TARGETS FUR WHICH HITS CAN BE STORED.

6c. C ARRAYS: HIT, MHIT
b4. C ***** TO CHANGE ANY OF THE PRECEDING CIMENSIONS, MAKE THE APPROPRIATE

62. C ***** CHANGES IN THE ARRAYS AND THEN CHANGE THE LIMITING VALUE.
6-3* C ***************************** ****lii~ll~~**********************

64. C
b5. C THE OUTPUTS FOR TSAR MAY BE PRINTED. PUNCHED ON CARDS AND FILED

AA. C DIRECTLY ON DISK FOR PRODUCTION RUNS. THE 2NO AND 3RD OPTIONS
67. C ARE CONTROLLED BY THE VARIABLES "PUNCH" AND "TSAR-. RESPECTIVELY,
60. C AND ARE EXERCISED WH4EN THOSE VARIABLES ARE INITIALI.JED TO UNITY.
69. C

71. C
Ia. DO 1 1 - 1. 10556

13. 1 Lail) - 0
74. C
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15. r THE NUMBER OF FACILITIES AND THE DIMENSICNS CF THE ARRAYS

7f. L IN THE "STORES" CUMMON MUST BE ENTERED HEPE. THE DIMENSIONS

71. C ShU JLO BE ONE LARGER THAN THE ARPAYS USED IN THE COMPANION

I8. c VERSION CF THE TSAR SIMULATION MuDEL. EXCEPT FOR MUNITIONS

7. r AND PERSCNNFL. FOP MUNITIONS THF DIMFNSICN SHOULD BE LARGER

hU. . NY tID1 AND FCR PERSCNNEL IT SHOUt F P' 2*UCPEOP + 2. WHERE
hA . ( NGPE OP IS THE NUMBEP OF PERSONNEL TYP S AS USED IN TSAR.

83. NJFAC 60
84 .C
85. M,(EM 1 m Ouo
bf. NCPE0 202
d7. NJAGE 101
B. NIPAR T : 401

tiN. NuMUN 12o
'40. NJTkAP 2t,
9 . NJNATt : t,

N1,/ qUP(L I "I

53 . ''6%i - J,

94. NP L 1 p ; % - t

t,. V .

I9 .I. 4,

14.

11V.i A1, : 0
lit. 1

1 19. ( C FP AL,
r  

PL ijoP# Cr t , ,'.4 1f r lc I ,,S .1c )Oj{IRED1

123. tq T2 = L)

!24.;

125. -L A:, 7
111. N wT(:T
17. D PoJItO I I . 1 5, 6u

I?P. 131c 0411I = 0
12". 1020 (-.GN I ILI F
130. C
131. C OE GIN NEW A ,f T
132. T
14. CASt = CASE 1
134. DO I : 2, 1
13h. 9 N10 W( I I .

131. C
L31. CALL INPUT 4 CASE MqPN, NwT 6T N1 S AA" ,NPUNt I
13?. C
131. IF (NTkIAL LT. ) GO T 2S

1410. IF (ICASE ,FQ, I I, (, FlAk, ,E., 11) ( TO 14
141. DO 12 j - 2,3
142. DO 1 I = hN REU
143. 6 PEOPLEIIJ) " 0

144. DrI 7 1 I,,NOAGE
14-.. C AGE4I,J1 = 0
146. O (CS 1 I ILPART
141. 8 1ARTSI,J = 0
140. 00 9 1 - INOMUN
143;. 6 AMMO(IJ) 0
150. DO 3 I1 I.NPTRAP

141. PARSII.* =

--- -- ---- -- 4. . . .D. -_ .. ..I ..... 1.. . .. ..MU- .. -
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151. 10 TRAP(I.JI 0

152. 00 L1 1 = 1NOMATL
153. 11 MATERL4IIJI . 0

154. DO 12 1 - INOPOL
LS5. 12 POL(I.JI = 0

156. 14 CONTINUE

15. NSTAT = 0
158. DO 15 I = l.NT

159. 00 15 N - 1.13
160. 15 STATiI.NI = 0.0
164. 25 DO 30 I = 1, NST

162. 30 MHITII) = 0

163. 40 CONTINUE

164. DO 45 N = 1.8
165. 45 MSTAT(Nl = 0

166. CALL TGTOIM
167. 00 50 1 = I.NT2M

166. 00 0 J = 1.8

16g. 50 P2(I,J) = 0.0

170. IF (NT2 .EQ. 01 GO TO 60

171. DO 55 1 = I.NT2
112. DO 55 N = 1.2
173. 55 COV2(|,NJ = 0.0

174. C
175. CALL EXPHIT

17k. C
177. IF (NT .EQ. 0) GO TO 200

170. 60 IF (KPTI .EO. J1 GO TO 100

i7q. C
180. CALL TGTORD

L81. c
iH2. CALL TGTZON

183. C
194. I00 CONTINUE

186. C ***0* bEGIN NEW TRIAL *****
I8. ITRIAL = ITRIAL + I

187. IF ([TRIAL .GT. NTSAR) TSAR = 0

188. IF (ITRIAL .GT. NPUNCH) PUNCH = 0

189. Of1 105 II = 1I MST

190. DU 105 12 = 1.3
191. DO 135 13 = 1, 25
I?. 1)5 HIT(II12,131 = 0

193. 00 110 I - 1,NT

19g. COVIII = 0.0

195. 00 108 N = 1,8
196. 101 Pf&.N) = 0.0

197. NCBU(1) = 0
198. OHITII) = 0
199. 110 NHIT(l)=0
200. IF (NSM .FJ. 01 GO TO 114
201. DO 112 I = L, NT2M

202. DU 112 N - 1. 8
203. 112 P2(I.Nl = U.0

204. 114 CONTINUE
205. 00 115 11 - 1. 5

206. DO 115 12 = 1. 3
201. 00 L5 13 - 1. 250

20s. 115 HITR(I1.12.131 - C
201;. CALL 8OM8
210. IF (KCBU .EQ. II CALL CBU

211. REPAIR - 0
212. r (8CR .NE. 03 CALL CHECKR
713. :NTRIAL .LT. 21 GO TO 170

214. b 140 1 = 1. NT
21. AID - NHIT(11 - NCBUMI)

216. STAT(I.11 - STAT(I.1I + AID

217. STAT(I.21 = STAT(I.21 + AIOSAID
218. IF ( AID ,GT. 0.03 STAT(I,31 = STAT(I,31 + 1.

219. STATII,.) = STAT4.1) I COVtII

220. STATII.5I - STAT(I.51 + COV(I)*COV(I)

22. 00 140 J - 1.8

222. STAT(I.J+51 - STAT(I.J+51 + P(I.J)

?28. 140 CONTINUE
224. 170 CONTINUE

225. IF (NPRINT .r;T. I GO TO 180
228 . CALL PRINT
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227. 180 CONTINUE

228. IF INPRINT .NE. 51 GO TO 190
22'1. DO 185 L z 1,NT

231. 191 CONTINUE
,?22. IF I INTSAR .EQ. 11 CALL DAMAGE
233. IF ([TRIAL .LT. NTPIAL* GO TO 100
?34. IF IN'TRIAL .GT. 1) CALL ST.ATIS
23'. 20u IF ((NT .EU. OJ.ANO.(INTSAR .FQ. 11) CALL DAMAGE

2 3 6. If (NREO .EQ. 11 6O TO 4

237. STOP
238. IJIl FORMAT(* 0.T.&IAL'.l4. TGT'.14,' tITS1.141
23';. END
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241. SUBROUTINE INPUT (CASE, MWPN, NEWTGT,NTSAF, NPUNCB)
242. IMPLICIT INTEGER *2 (A-Z)
243. INTEGER *4 DATA, LABEL,AN,WORDS,NBASE1,NBASE2,A!D
244. INTEGER *4 DIM,DIM2,MSTAT
24i. INTEGER *4 MXITE M, NOPEO, NOAGS,NOPART, NOMUN, NOTRAP, NO MATL, NODOL
246. INTEGER *4 P?OPL E,AGE,PARTS,AMMO,TRkP,MATRL,POL, NOQUI,NIOP-OP
247. REAL *4 STAT
248. C THE FOLLOWING JCL INSERTS TSAPINA'S COMMON "BASIC"
249. // DD DSN=5. STEP. COMMON, DISP=SHR
250. // DD *,DCB=BLKSIZE=800
251. C
252. COMMON /STATS / STAT(5C0,17),MSTAT(8),NTRIAL,ITRIAL,NSTAT
253. COMMON /CONTRL/ NREP,NFLOT,INW,INL,CHANGE,NSAVE,LIST,NJMEM
254. COMMON /CBUHIT/ CBUHT(2CC,2), IR(50) , KCBU, KPTI
255. COMMON /OUTPUT/ TSAR, PUNCH, NBASE, NBASE2
256. C
257. C THE DATA STORAGE ARRAYS (AND DIMENSIONS) FOR THE R7SOUPCE
258. C STORAGE LOCATION DATA ARE FILED IN LABELLED COMMON STORES.
259. C
260. C SEE THE MAIN ROUTINE FOE DIMENSIONING INSTRUCTIONS
261. C
262. COMMON /STORES/ MXITEM,NOPEO,NOAGE,NOPAFT,NOMUN, NOTRAP,NOMATI,
263. X NDPOL,NOEQUI,NOPEOP,PEOPLE(212,4),AGE (1O1,4),PACS(401,4),
264. X AMMO(126,4),TRAP(26,4),MATERL(26,4),POL(10,4),STCCS(A

1
O'0,3),

265. x EQUIV(400)
266. C
267. COMMON / LISTER / ISAVE
268. C
269. DIMENSION LABEL(10), DIM(500,2) , DIM2(10,2), DATA(11), WOV)DS(L()
270. X CARDS(10)
271. DATA LABEL /'TGT ','TGT2-,'ATT ','ATT2', IMD ,'QUI','CONT',
272. X 'DATA','REDOf,'END * /
273. C
274. C
275. NS = 0
276. XMIN = 0
277. YMIN = C
278. NJMEM =
279. LAST = 0
280. LISTi = 0
281. LIST2 = 0
282. ITEM = 0
283. FLAG = 0
284. IF (CASE FQ. 1) NAMES 2
285. NRMAX = 0
286. NA0 = 1
287. IF (NREDO .EQ. 0) GO TO 2
288. C SEE NOTE AT LABEL '48'
289. IF (NEWTGT .iQ. 0) LISTi = LIST
290. IF (NSAVE .GT. 0) NA = NSAVE
291. IF (NSAVE .LT. 0) NA = 0
292. NAO = NA + 1
293. IF (NSAVE .EQ. 0) L!ST2 = LIST
294. NSAVE = 0
295. 2 CONTINUE
296. NREDO = 0
297. 6 READ (5,101) AN, NTYPE, (DATA(:) =1,11), (WCPDS(),T=1,NAMrs)
298. iP(KTIST.GT.2) lIT(6,1101)N,NTYP, (DTA(I),l=,11),
299. X (WIRDS(I) ,I

= 
,NAM7S)

330. C N) ENTFY IS SEQUIRED N COLUMNS 5 AND 6. IF AN 14r7Tr - O[1D
331. C ON AN ATTACK CARD, THE ATTACK WILL BF REPEATED SO -HAT THFN WILE
3?2. C BE THAI TOTAL NUMBER OF ATTACKS WITH THE STATED CHPRICEFISrc?.
303. C (ONE ATTACK IS ASSUMED IF THERE IS NO ENTRY.)
304. C THE ENTRY TN COL 6 o THE EED CARDS AND COLUMNS 67-7 flF
305. C THE T3T CARDS CONTROL THE NUMBER OF CARDS TXPECTED.
306. C
327. IF (AN .EQ. LABEL(i)) GO TO 1)
328. IF (AN .FQ. LABEL(2)) GO TO 15
3)9. IF (AN .EQ. LABEL(3)) GO TO 2)
310. IF (AN .EQ. LABEL(4)) GO TO 26
311. IF (AN .EQ. LABEL(5)) GO TO 3-
312. IF (AN .EQ. LABEL(6)) GO TO 36
313. IF (AN .EQ. LABEL(7)) GO -0 4"
314. IF (AN .EQ. LABEL(8)) GO TO 45
315. IF (AN .EQ. LABEL(9)) GO TO 48
316. IF (AN .EQ. LABEL(10)) GO TO 52

-
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317. WR17T (6, 11 2) AN,TYP!, (DATA (1) ,1=1,1 1) , (WOFDS (1),1=1,NAMES)

318. GO TO 6
319. 10 NT = NT 4 1
320. IF ((NI .EQ. 1) .AND. (NPRINT .LF. 1)) WPITE(6,121)
321. IF (NEWTGT .EQ. 0) GO TO 170
322. LISTI = 0
323. IF (NT .GT. NTM) GO TO 120
324. DO 11 I = 1,2
325. 11 DIM(NTI) = DATA (I)
326. IF (DATA (1) .LT. XMIN) XMIN = DATA (')
327. IF (DATA(2) .LT. YMIN) YM!N = DATA(2)
328. D) 13 T = 3,4
329. 13 T :(NT,I+9) = DATA(I)
330. DO 131 1 = 5,7
331. 131 T;T(NF,T + 4) = DATA (I)
332. 111(N1,14) = DATA (9)
333. IF (DATA(6) .NF. S9FLT) GO TC 133
3-j4. NS = NS + 1
335. :TT(NT, 14) = 100 + NS
336. SHEL[NS) NT
337. 133 I. ((DATA(8).GT.).AND.UATi().L.1L))) FACL-Y(DA?37()) '-T
338. D) 1, 7 1, NAMES
339. 14 NAM7(:T, ) = WORDS(I)
3-4 . IF H(DATA (9) +)ATA (11) ) .E . 1) T 142
341. IF (NPRIN7 .LF. 1) WROTE(6,122) NT, (1T 1(NT,L) ,t1,4
342. x DAT (1) , DATA (?)
343. TlFM = 1Trl + 1
3u4. IF (ITEM .v,. MXITEM) GC Tr 160
3a5. NCAOS = DATA(11)/100
3.6. ir (MC-ADS .F5. 0) G3 T) 141
347, C
34 . SUBROUTINE STOPI OEGANIZIS .ESOOUTCF DATA 'O?
349, i FACILITIES WITH SEVERAL !:EIS.
350. 1
3s1. CALL STORT ITEm, NCARDS
352. C
353. G TO 142
354. C
355. C WITH ONLY 01 CLASS AND ONE TYPE (OR ALL TYPFS Of A CLAS),
356. Z FNTRY FILE IN SUBROUTINE STORE IS USED.
357. c
358. 141 STOCKS(ITTM,1) = NT
359. STOCKS(ITrM,2) = 1000
360. C
361. CALL F!LE(ITEM,DATA(9),DATA(10))
362. C
363. 142 CONTINUE
3o4. GO TO 6
365. 15 NT2 =NT2 + 1
366. IF (NEWTGT .EQ. 1) GO TO 170
367. IF (N72 .GT. 100) GO TO 120
368. DO 16 I = 1.2
369. 16 DIM2(NT2,I) = DATA (1)
370. IF (DATA(1) oLT. XMIN) XMIN = DATA(1)
371. IF (DATA(2) *LT. YMIN) YMIN = DATA(2)
372. DO 17 I = 3,4
373. 17 TST2(NT2,I 9) = DATA(I)
374. DO 18 I = 5,7
375. 18 TGT2(NT2,! + 4) = DATA (I)
376. GO TO 6
377. 20 NA = NA + 1
378. LST2 = 0
379. IF ( NA .GT. NAM) GC TO 130
380. DO 22 I = 1,6
381. 22 ATT(NA,I) = DATA (I)
382. ATT(NA,10) = DATA(7)
383. I? (DATA(7) .EQ. 0) ATT(NA,10) = ATT(NA,6)
384. IF (DATA(11) .FQ. 0) DATA(11) = 10
385. AIT(NA,11) = DATA(11)
386. DO 24 I 7,9
387. 24 ATT(RA,I) = DATA(II)
388. NTYPE - NAXO((NTPE-1),3)
389. IF (NTYPE .EQ. 0) GO TO 6
390. GO TO 20
391. 26 NA x NA + 1
392. LIST2 - 0
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393. IF ( NA *GT. NAM) GO TO 130
394. IF (DATA(11) .EQ. 3) DATA(11) = 1.)
395. CALL JMEMC (NJMEM,DATA,NA,KTEST)
396. DO 27 I = 1,11
397. 27 ATI(NA,I) = DATA(I)
398. 28 NTYPE = MAX0((NTYPE-1),0)
399. IF (NTYPE .EQ. 0) GO TO 6
4C0. NA = NA + 1
431. DO 29 I = 1,11
402. 29 ATT(NA,I) = A7T((NA-1),I)
433. GO TO 28
4)4. 30 ND = ND + 1
405. NR = NTYPE
406. IF (HR .EQ. )) NR = 1
407. IF (N.R .GT. NRMAX) RM.AX = NR
408. CBU = 0
419. 1? (DATA(2) .L

T
. 0) CBU = 1

410. M = DATA(1)/1000
411. IF (M .GT. 10) GO TO 140
412. IF (M .GT. MWPN) MWPN = M
413. AID = DATA(1) - 1000*M
4114. I (AID .EQ. 0) AID = 100
415. WPNEEL(M) AID/100.
416. MTYPE(M) NR
417. CARDS(M) = TT
418. Do 32 N = 2,11
419. 32 E:ID(M,N-1,1) = DATA(N)
420. DO 34 NC = 2, NR
421. 34 READ(5,114) (EMD(M,N,NC) , N = 1,13
422. 1? (TT .EQ. 1) GO TO 6
423. NF = CBU + 1
424. DO 35 NC = NF, N2
425. 35 RZAD(5,114) (EMD(M,N,NC), N = 11,20)
426. GO TO 6
427. C
428. STORE RESOURCE EQUIVALENCE DATA
429. C
430. 36 DO 39 I = 1,11
431. IF ((DATACI) .EQ. 0).AND. (FLAG .G

T
. ")) GO TO '9

432. IF (DATA(I) .GT. 5000) GO -0 38
433. IF (TYPE .EQ. 0) GO TO 37
434. C
435. CALL SAVE(CLASS, TYPE, DATA(I))
436. C
437. FLAG = FLAG + 1
438. GO TO 39
439. 37 TYPE = DATA(I)
440. GO TO 39
441. 38 CLASS = DATA(I) - S00
442. TYPE = 0
443. FLAG = 0
444. 39 CONTINUE
445. GO TO 6
446. C
447. C TSAR INPUTS ARE PREPARED AND LISTED IF 'TISAQ !S SE- -0 UNITY.
448. C
449. 40 INTSAR = NTYPE
450. MODE = DATA(1)/100
451. TTGT = DATA(1) - 190C*MODE
452. IF (TTGT .LT. 0) TTGT =-TTS
453. IF (TTGT .LE. 10) TT =
454. IF (TTGT oGT. 10) TI = 2
455. AID = DATA (2)

456. NTRIAL = AID/100)
457. AID = AID - 1030*NTRIAL
458. IF (NTRIAL .LT. 2) ITR:AL = I
459. IF (AID .GT. 0) NAMT5 4
460. NP.INT = DATA(3)/1000
461. PDAM 2 DATA (3) - 1000*NPETN'
462. IF (PDAM .Li. 0) PDAM = -?DM
463. KEST = DATA (4)
464. CALL SAV2R (C,KT2ST,MAXLOC)
465. NCR = 0
466. IF (DATA(5) .GT. 0) MCP =
467. MCL = DATA (5)
468. CW = DATA (6)
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Uo9. NREP = DATA(7)/LOO0
470. NPLOI= DATA17; - LOOO*NRRFP

,471. IN = DATA;p
072. INL = DATA (9)
473. IF (INN .TQ. 0) IN = 5
(474. IF (INL .EQ. 2) INL = 250
475. NBASE1 = WODS(O)
476. NBASE2 = WORDS(2)
u77. GO TO 6
478. C
479. C THE DATA CARD ONLY NEED BE USED WHFN OUTPUT IS TI BE USED WITH -S?

480. C
U91. C IF THERF IS 4N ENTRY IN COLUMNS 5-6 FOR NTYPE (ISAVE),
'42. C THE LOSSZS FOR EACH SUBCk7ErO.Y OF ?ESOUzCFS AFT
U33. C PUNCHED IN ChRD FORMAT SO kS TF T PEID tIPEC'LY ;Y
484. C :HE "FORMATER"- AUXIL:AFY OROGRAM AND PROCESSED TC t
'85. C FORM -HAT IS USADIF LTPETLY !IN THE "VRFPAR7. ESULTS"
'46. C AUXILIARY PROGRAM.
"87. C
488. C ALL RELATED CARDS ARE IDINTIF!ED
489. C BY A *#* IN COLUMNS 73-75.
4q3. C
491. 45 CONTINUE
492. ISAVE = NTYPE
493. TSAR = DATA (1)
494. NTSAP = TSAR
495. IF (NISAR .GT. 0) TSAR 1
496. PUNCH = DATA (2)
497. NPUNCH = PUNCH
498. IF (NPUNC8 .GT. 0) PUNCH = 1
499. BASE = DATA (3)
5)0. DAY = DATA (4)
531. HOUR = DATA(5)
502. MINUTE = DATA(6)
503. SHELT = DATA (7)
534. TZWYS = DATA (8)
5)5. RAMPS = DATA (9)
506. C
507. C ACLOSS IS THE EXPECTED LOSS-TO-DAMAGE PERCENTAGE FOO AIRCRAFT.
508. C (SEE SUBROUTINE DAMAGE FOR APPLICATION)
539. C
510. ACLOSS = DATA(10)
511. C
512. IF (ISAVE .EQ. ') GO TO 6 *
513. N99 = 99 *1*
514. WRITE(7,1111) N99,BASF,ISAVF *8*
515. 1111 FOPMAT(I3,2X,12,S5X,2)
516. C
517. GO TO 6
518. 48 NREDO = 1
519. C
520. C IF THE FIRST DATA ENTRY ON THE REDO CARD (COL 12) TS " ",
521. C ALL THE TARGETS ARE TO BE CHANGED FOR THE NEXT CASE.
522. C
523. CHANGE = DATA(1)
524. C
525. C THE SECOND DATA ENTRY ON THE REDO CARD (COL 18) MAY BI USED
526. C TO SPECIFY THE NUMBER OF PRIOR ATTACKS TO BE iNCLIDED IN
527. C THE NEW CALCULATION. THAT NUMBER WILL BE SELECTED IN
528. C RANK ORDER FROM THOSE INPUT PREVIOUSLY; IN NO CASE MAY TNF
529. C NUMBER BE LARGER THAN THE NUMBER AVAILABLE. IF NO NUIB-.
530. C IS ENTERED, ALL PRIOR ATTACKS WILL BE INCLUDED. IF A
531. C NEGATIVE NUMBER IS ENTERED (EG -1), NONE OF THE PIOP
532. C ATTACKS WILL BE TREATED. NEW ATTACKS ARE REQUIRE')
533. C IF NEW TARGETS ARE ENTERED.
534. C
535. NSAVE = DATA(2)
536. IF (CHARGE .GT. 0) NSAY, = -1
537. C
538. C IF THE THIRD ENTRY (COL 24) IS SET1 TO UNITY, THE TARGT LIST
539. C AND/OR THE ATTACK/WEAPON LISTS WILL BE SUPP.?SSID IF THE
540. C LATTER HAVE NOT BEEN CHANGED.
541. C
542. LIST - DATA(3)
543. 50 CONTINUE
544. C
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54n. C PLACE A '-1' IN THE TENTH ROW OF EACH COLUN FOR THOSE APGET
546. C TYPES FOR WHICH THE EFFECTIVENESS WITH INTERNAL AND EXTERNAL HITS
547. C IS NOT TO BE DISTINGUISHED.
548. C
549. LMT f 10*TT
551. 0 54 M = 1,1C
551. IF (MTYPE(M) .EQ. 2) GO TO 54
552. DO 54 N = 1,LMT
553. IF (N .EQ. SHELT) GO TO 54
554. IF (NEMAX *LE. 9) GO TO 53
555. DO 51 I = 1,NPMAX
556. ROW = NRMAX - I + 1
557. IF (2MD(M,N,ROW) NE. 0) GO TO 52
558. IF (ROW .EQ. 9) GO TO 53
559. 51 CONTINUE
560. 52 IF (ROW .EQ. 9) EMD(M,N,1O) = -1

561. GO TO 54
562. 53 EMD(M,N,1O) = -1
563. 54 CONTINUE
564. C
565. C NOTE WHEN SHELTERS ARE TO BE HANDLED WITH THE MONTE
566. C CARLO MODE RATHER THAN THE EXPECT!D VALU? MODE.

567. C
568. ALLMC = 0
569. IF ((SHELT .GT. 0).AND. (NT2 .EQ. 0)) ALLMC = 1
570. NSM = NS
571. C
572. CALL SAVER(1,KTST,MAXLOC)
573. C
574. WRITE(6,128) ITEM, MAXLOC
575. C
576. C PRINT OUTPUT HEADING BLOCK
577. C
578. IF (NEEDO .EQ. 0) LAST = 1
579. IF (MODE .EQ. 0) CALL RSTAFT(7)
580. WRITE (6,111) NTRIAL, NPRINT, PDAM, 1ODE, MCL, IN4, MCW, INN,

581. x NREP, NPLOT, KTEST, CASE, EASE, DAY, HOUR, MINUTE
582. IF ((NBASEl .EQ. 0) .AND. (NBSE2 .EQ. 0)) GO T0 55
583. W3ITE (6,100) NBASEI, NBASR2
584. 55 CONTINUE
585. IF (NPRINT .GT. 0) WRITE(6,129) NT, NA
586. IF (NPRINT .LE. 0) WRITE(6,102)
587. IF (NEWTGT .EQ. 0) GO TO 65
588. C
589. C TO FACILITATE THE PROCEDURE OUTLINED TN SUBROUTINE -G-TON,
590. C THE X-Y COORDINATE SYSTEM IS TRANSLATED SO THAT ALL TARGrTS

591. C ARE IN THE FIRST QUADRANT, WHEN NECFSSARY.
592. C
593. XM = (MIN - 999)/1000
594. YM = (YMIN - 999)/10c
595. XM = - 1000*XM
596. YM = - 1000*YM
597. XMAX = 32000 - XM
598. YMAX = 320C0 - YM

599. 56 IF ((XM YM) .GT. 0) WEITE(6,123) IB, YM
670. MTT - 0
601. IF (NT .EQ. 0) GO TO 63
632. DO 59 1 = 1,NT
633. IF (TGT(I,10) .GT. MTT) IRT = TGT(I,IC)
604. 59 CONTINUE
695. DO 62 M = 1, NTT

606. FLAG = 0
6)7. DO 62 I = 1,NT
698. IF (TGT(I,10) .NE. M) GO TO 62
639. :? (FLAG .FQ. 1) GO TO 60
610. IF (NPRINT *LE. 0) WRITE(6,112) M
611. FLAG = 1
612. 62 IF ((DIM(I,1) .LE. XMAX).AND. (DIM(.,2) .LE. YMAX)) GO TO 61
613. C

614. C IF A TARGET IS OUTSIDE THE ALLOWED 32010 X 32.0 %REP. 17
615. C IS SHIFTED TO THE EDGE OF THAT AREA AND THE USeR IS NOTIT!D.
616. C
617. IF (DIM(I,1) *GT. XMAX) DT4(I,I) = XMAX

618. IF (DTH(I,2) .GT. TMAX) DiB(I,2) = YMAX
619. WRITE(6,124) I
620. 61 TGT(I,1) = DIN(I,1) + XM

TGT(I,2) - DTM(t.2) + YM
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622. !F (NPRINT.LE.O) WRItE (6,112) -, (GT(,J),J=1,2),
623. x (IGT(I,J)J=12,13) .(TGT(I J) ,3=9,11) , G' (,14),
624. x (NAME(I,L),L=1,NAMES)
625. 62 CONTINUE
626. IF (LISTI .EQ. 1) GO TO 65
627. 63 IF (NT2 .EQ. 0) GO TO 65
628. WRITE(6,115)
629. DO 64 I = 1,NT2
630. TGT2(I,1) = DIM2(1,1) + XM

631. TT2(I,2) = DIM2(I,2) + YM
632. 64 WRITE (6,113) I,(TGT2(I,J),J=1,2),(TGT2(:,J),J=12,13),
633. X (TGT2(IJ),J=9,11)
634. C
635. 65 NEWTGT = 0
636. IF (LIST2 .EQ. 1) GO TO 95
637. WITE (6,104)
638. KPTI = 0
639. DO 68 I = NAO, NA
640. ATT(0,2) = k-T(I,2) + XM
641. 68 ATT(I,3) ATT(1,3) + YM
642. DO 70 I = 1, NA
643. IF (EMD(ATT",9) 1,1) .Gl. 0) KPTI = 1
t44. 70 WRIOS (6,103) (, (AT(I,J) ,J=,6) ,ATT(I,I1), ( 1T (,3) , =7,3)
64-a. X , ATT(I,11)
0,46. 1F ((ND .Q. 0).OR. (NPRIN 7 .GT. 0)) 10 OC 99
S7. WITE (6,109) (1, 1 =I,10)

6-H. n I I 
= 

1, mWpD
9. N - M !YrE-(-)

.E. G) J TO 9)
W lx 7 (t,, 1 E) W P!;

1 
L ( ) , (1 , ,1) J 1, 1 )

W TZ (6,107) ((-MD(7,J,K) , J 1,1?), 9=2, N.

-F (OP. , 0) EQ ') G0 71 q^

. :F (E D(I,1,1) .LT. 0) CBU : 1

6%7. NF = C U + 1
t53. W?TTE(6,127)
059. WR F (6, 137) ((EMD (!,J,K) , J=11,23) , =NF,N?)
6 , 0. 91 CO)4iNI U E

661. 95 CONTINUE
662.
663. c TARGEr TYVE #1 IS RESERVED FO RUNWAYS AD TAXTWAYS ( 0 T;FF
664. C LAPROE TARGETS IF '-:R=0) AND H'T STOPAGF IS PPOV-DED F1 25' HT'O
665. C BUT FOR A MAXIMUM OF FIVF TARGETS OF TYPF 11.
666. C
6o7. FTX = 0
668. DO 99 I = 1, NT
66q. IF (NGT(I,IO) .NE. 1.) GO TO 99
670. N2X = NTX 1
671. IF (NTX .GT. 5) GO TO 150
672. NRW(NTX) = I
673. 99 CONTINUE
674. IF (KTEST .LT. 8) RETURN

675. VRITF(6,112) NAMES
676. WRITE(6,118) ((STO:OKS(I,J),I=1,31)),J=1,3)
677. WRITE(6,118) ( (PEOPLE(I,J) 1I=1,30) ,J=1,4,3)
678. WRITE(6,118) ((PEOPLE(I,J) ,I=112,131),J=1,u,3)
679. WRITE(6,118) (AGE(I,I),I=1,30)
680. WRITE(6,118) (PARTS(I,I),I=1,30)
681. WRITE (6,118) (AMMO (I,I) ,I=1,26)
682. WRITE(6,118) (TRAP (I,) ,I=1,26)
683. WRITE(6,118) (MAT3RL(I,I),I=1,26)
684. WRITE(6,118) (POL(I,I),1=1,10)
685. WRITE(6,118) (EQUlVjI),1=1,60)
686. IF (KTST .GT.15) STOP
687. RETURN
688. C
689. 12C WRITE (6,1C8)
690. STOP
691. 131 WRITE (E,1C9)
692. STOP
693. 140 WRITE (6,110)
694. STOP
695. 150 WRITE (6,116)
696. STOP
697. 160 WHITE16,117)
698. STOP
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699. 170 WRITE(6,119)
700. STOP
731.
732. 100 FORMAT(' ',QCX,'***** BASE COMPLEX NAME - ,2A4,' ***',/,/)
703. 101 FORMA:( A4,T2,1116,4A4)
734. 102 FORMAT (' -, 2CX,'TARGET DATA',/,' NUMBER X-lI! T-ni

705. X NE LIMB SE LIMB ANGLE TGT TYPE STOR BLDG N',
706. x // )

707. 103 FORMAT(' ',14,2X,11110
738. 104 FORMAT(' ',/, 20X,'ATTACK DATA',/,' NUMBEP HUG X-DMPT
709. X Y-OMPI REP DEP R-DISP D-DISP NO WPNS L

t
Nr

710. XTH WPN TYPE ARRIVAL',/,/)
711. 105 FORMAT('1', 35X,'MISS DISTANCE AND KILL PROBABILITY )7AT',/,
712. X5X,'TARGET TYPES',/,20X,10(6X,12,2X),/,' WPN TYPE WPN PEL ',
713. X/,/,/)

714. 106 FORMAT'O' ,16,7X,F5. 3,101 10)
715. 107 FORMAT(' 18X,1I110)
716. 108 FORMAT(' ',/,'**** TOO MANY TARGETS HAVE BEEN SPECIFIED ****')
717. 109 FORMAT(' ',/,'**** TOO MANY ATTACKS HAVT BEEN SPFCIFTD

718. 110 FORMAT /( *I** TOO MANY TYPES OF WEAPONS HAVE BETN
719. X 'SPECIFIED *****')
720. 111 FORMAT ('1', 130(''),/,
721. X 40X,'*** TSARTNA *** DAMAGE ASSESSMENTS FOE TAP',!!,

722. X 37X,'BASED ON THE AIDA MODEL OF AIRBASE DAMAGE AsSFSSMTNT,/,
723. X 3RX,'DEVELOPED BY D. E. EMERSON AT TH RAND CORPORATTON',/
724. X ,133('*'),/,' NO OF TRIALS -, I3,' NPrINT -,12,' DAMAGF 1,T2,
725. X MODE ',12,
72o. X MCL 1,16,' (',I4,') 1CW , 12,') MITY P r 1
727. X -I,' PLOT HITS ',I1,' TEST ',T2,/,130)'*'),//,S..I' I',

723. X 13,//,2?X,'IN THE TSAR SIMULATION, THIS ATTACK AND D!9!3G ,
729. X 'OCCUR AT BASE #',12,' ON DAY',I3' AT ',12,':,2,//)
730. 112 FORMAT C' ', 14,4X,81l0,2X,4A4)
731. 113 FORMAT 1' ', T4,4X,7110)

732. 11o FORMAT ) 12X, 1016 )

733. 115 FORMAT)'D',20X,' **** SHELTERS ** * ,
734:. 116 FORMAT (' ',/,***$ TOO MANY RUNWAYS/TAXIWAYS HAV- nEN',
735. X ' SPECIFIED ***S')

736. 117 FORMAT(' *,/,'$*$* IHEiE ARE TOO MANY FACILITY CONTENTS ',

737. X 'DESCRIPTORS **S**')
738. 118 FORMAT(' ',3914,/,' ',3014)

739. 119 FOEMAT('O','TARGETS MAY NOT BE CHANG'D FROM CASE -0 CAS-'
740. 121 FORMAT('0',1OX,'RSSOURCE STORAGE DATA',/,' ','TA'1T NUMDVRI,

741. x 5X,'NAME'
742. 122 FORMAT(' ', 6X, I , 8X, (4A4, ?17

713. 123 FORMAT(' ','ALL TARGET LOCATION DIMENSIONS WEPT INCPbftc -Y',
744. X 16,' IN THE X-DIMENSION AND ',16,' IN THF Y-DITENSON' //)
745. 124 FORMAT('0',' ONE OR BOTH DIMENSIONS OF TARGET ','4,' WE?! ',
746. X 'MODIFIED TO PLACE THE TARGET AT '"HE EDGE OF THE ALL4WED AEAS')
747. 127 FORMAT('0' )
748. 128 FOPMAT('C','STO AE OF THE PESOUPCE LOCATIONS PEQUIEZD ',!,
749. K ' LOCATIONS IN THE STOCKS ARRAY,',/,' ','AND THE 'QIIVALNC?',
750. X ' DATA USED ',14,' ELEMENTS OF THE FQUIV ARRAY.'.! 1
751. 129 FORMAT('0'rDATA WERE ENTERED FOR ',14,' TARGETS AND ',13,

752. X ' ATTACKS.',//)
753. 132 FORMAT('- , 25X,'** TARGET TYPE * ',',' **',/)

754. 1101 FORAT)(' ',A4,14,1118,4A4)
755. 1102 FORMAT(' ','UNIDENTIFIED CAPD IMAGE: ',A4,T2,1116,JA4

756. END

I
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758. SUBROUTINE TGTDIM
759. IMPLICIT INTEGER *2 (A-Z)
760. INTEGER *4 MSTAT
761. REAL *4 THETA, S, C, SIN, COS, STAT
762. C THE FOLLOWING JCL INSERTS TSARINk'S COMMON "BASIC"
763. // DD DSN=*. STEP. COMMON, DISP=SHR
7

o4. // DD *,DCB=BLKSIZE=80
765. COMMON /STATS / STA{(SOC,17), STAT(8),NTRIAL,ITRIL,NSTIT
766. IF (NPRINT .LT. 0) WRITE (6,104)
767. IF (NT .EQ. 0) GO TO 22
768. DO 20 I = 1, NT
769. C TGIDIM COMPUTES AND SIORES THE LOCATTO4 ? IF THER CC'%-S.
770. Li = GT(I,12)
771. L2 = TGT(I,13)
772. THETA = TGT (I, 9)/57.3
773. S = SIN (THETA)
774. C = COS (THETA)
775. LIS = Ll*S
776. LIC = LI*C
777. L2S = L2*S
778. L2C = L2*C

779. TCT (1.3) = TGT (1, 1) + LIS
780. T;T (1,4) = TGT (1, 2) + liC
71I. TCT (2,5) = IG (, 3) * L?2

7142. TGT (1,6) = T ( , 4) - L2S
7b3. TO: ( ,7) = T,3- ( , ) - L I5
7 4. TT; (-,8) = :GT (1, A) - Lc
7o3. 17 (KArV .(;- 2) .L:. J .t.. 7)
7

8b. xA w .- , - ( , 1-2) , , ( i, r ) ), , P)
7o7. 23 C ) N 57'NU-F
715 ,. 22 7- (NT2 .rv. T) 0. 2 24

7 1. ) 2E 1. = , N72
710. E;TDi -3 P73-1' Af ' 7F? z !E :%A - ' H' 27.q -  

io N'

791. l rGT2(i,12)
79.. L- G- 2(I-,1 3)
7 3. TdFTA = TGf2(I, 1) /5'1.
7,3Lt. S 3 SIN (rH! A)

7)5. C = COS (THETA)
796. LIS LI*
797. LiC = Ll*C
7)8. L2S = L2*S
799. L2C = L2*C
860. 7T2(1,3) = TGT2(I, 1) + LIS
8 I. TGT2(I,4) = TGT2(1, 2) + LIC
802. TGT2(I,5) = TGT2(I, 3) + L2C
833. T3T2(I,6) = TGT2(I, 4) - L2S
804. TGT2(I,7) = TGT2(I, 5) - LIS
835. TGT2(I,8) = TGT2(I, 6) - LiC
816. IF ((KIEST .G-. 2) .OR. (NPPI'T .LT. 7))
837. x WRITE (6,122) 1, (TG12(1,N), K=1,8)
818. 26 CONTINUE
809. 28 IF (NT .EQ. 3) GO TO 5C
810. NR = 0
811. DO 30 I = 1, ST
812. C FOP SPECIFIED TARGETS !HE TAFG3T NUMBER IS STORED 2" IH- FCR
813. C LATER REFERENCE.
814. IF ((TGT(I,11) .LT. 1) .OR. (TGT(I,IC) .EQ. 1)) GO '0 3-
815. Ni = NR + 1
816. IF (N- .GT. NST) GO TO 80
817. MHIT(NR) = I
818. IF ((KEST .GT. 4) .AND. (ITRIAL .LT. 2))
819. x WRITE (6,101) NF, MHIT(NR)
820. 30 CONTINUE
821. IF (NR .EQ. NST) GO TO 50
822. Nal = NR+
823. DO 40 I = NRI, NST
824. 40 MHIT(I) = 1
825. 53 CONTINUE
826. IF ((NPRINT .LT. 0) .OF. (KTEST .GT. 2)) WRITE(6,104)
827. RETURN
828. 80 WRITE (6,103)
829. STOP
830. 101 FORMAT( t ','MHIT(' , 12, ') = ',12)
831. 102 FOIMAT(' ','TARGET CORNER : TGT ',I4,44(4X,T6,1X,16))
832. 103 FORMAT('0', ' COMPUTATION STOPPED: HI DATA SPACE ',
833. X 'REQUIRED FOR MORE THAN "NST" TARGETS')
834. 114 FORAE ('1')
835. END
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837. SUBR3UIINE TGTORD
838. IMPLICIT INTEGER *2 (A-Z)
339. C THE FOLLOWING JCL INSERTS -SARINA'S COMMON "BASIC"
840. // DD DSN= *.STEP l.COMON,DISP=SHR
841. // DD *,DCB=BLKSIZE=800
842. C THIS ROUTINE CFATES AN ARRAY IN WHICH THE TARGET NUMBFPS RFI
843. C ORDERED ACCORDING TO INCREASING VALUES OF (X+Y) OF 'HE INDEX COPiNs
844. C DUTPUT VALUES : TO(1,1) IS THE (X+Y) kND TO(I,2) IS THE 'O?:GIN L'
845. C TARGET NUMBER; I.E. ITS POSITION IN THE INPUT LIS'
846. DO 10 I=1,NT
847. C INITIALIZES TO (TARGET ORDEP) ARRAY
848. IF (TGT (1,9) .GT. 45) GO TO 5
849. TO(I,1)=TGT(I,1).TGT(I,2)
850. GO TO 8
851. 5 TO (I, 1) =TGT (I,7) +TGT (I,8)
852. 8 TO(I,2)=I
853. 10 CONTINUE
854. IF (NT .EQ. 1) GO TO 25
855. DO 20 J=2,NT
856. NTESI=D
857. DO 15 K=2,NT
858. C REORGANIZES THE TO ARRAY INTO INCREASING VALUES OF 1H9 TNDEX COPNE?
859. I=NT-K+2
860. IF (2O(,1) .GE. TO(I-1,1)) GC TO 15
861. NTESr=1
862. T=TO(I-1,1)
863. TN=TO (1-1,2)
864. TO(I-1,1)=TO(I,1)
865. TO (I-1, 2) =TO (I, 2)
866. TO(I,1)=T
867. TO(I.2)=TN
868. 15 CONTINUE
869. IF (NTEST .FQ. 0) GO TO 25
870. 21 CONTINUE
871. 25 CONTINUE
872. IF (KTEST .LT. 3) GO TO 40
873. DO 30 I = 1, NT
874. TO = TO(i,2)
875. 30 I (KIEST GT. 5) WRITE (6,1 1) I , N O
876. 4) CONTINUE
877. NTI = NT + 1
878. DO 50 I = NTI, NTI
879. DO 50 J = 1,2
880. 59 TO(I.3) 0.0
881. 9ETURN
882. 101 FORMAT 1 .. RANK ',13,' TAR GT ' 13)
883. END
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885. SUBROUTINE TGTZOi
866. IMPLICIT INTEGER *2 (A-Z)
b67. C THE FOLLOWING 3CL INSERTS TSARINA'S COMMON "BASIC"
888. /1 DD DSN=*.STEP1.COMMON,DISP=SHR
889. / DD *,D =BLKSIZE=800
890. C
891. C 7GTZON IDENTIFIES TARGET LOCATION IN TEEMS OF ITS TZON- S0 THhT TH-
192. C SUBSEQUENT SEARCH PROCESS CAN BE REDUCED. CONSIDEF TPE ENTTEE

893. C TARGET ARF4 MAPPED BY LINES OF CONSTANT (X+Y). ALL "Ai-GTS W'Th'
894. C 'INDEX CORNFR' (X+Y) FALLING INTO THE K--H 59') FOOT ST-r-NT OF
895. C (X+Y) APE IN THE K-rH ZONE. -HE ORDERED INDEX NUIEER 'OF THE-

696. C TARGET WITh THE LOWEST (X*Y) YN THF Z' IZON ?(K, 1) THaT WTH
97. C H13 H IGHEST, IS !ZON -(K,2). IF THERE AYE NO TARGE'S -N h ZCN;, THT

898. C :Z)N;i VALU-ER AR' ECITH EQUAL TO -HI INDEX NUYBE OF 'HE LAST -R C
-

F 3. '2 1:3 E ONE(K-1,2)

}1 . IrS IA -1I-TI- THIS P 3 Z!;- F TH : -AR IJ DTNATE SYSTEM -
W!-" N'' A[ , S A' 1' q E:S AlE -7

JE 3.A. il A35 1A'.ET Jk )D1Af EXCEEY7 320"C, -F'

9 )4. I 14C' A- -I 2 EP,; E O i I A a ' ' 3 2 0 ̂  32X 92^
i E5. I I N, 0 I FI

9Ot.

9C7. 9 1 I:1,N"
q]8. ? [Z [i : :' (,1) /S P

Q99 ! \ (1[ ,) :0

910. IZC:4 (1 , =

911. IF (I z(1) TE. 0) V. O 14

912. K = I
913. IZON [I ) 1
914. IONT(1,2) = 1
915. 1F (NT .EQ. 1) GO TO 31
916. DO 12 I = 2,NT
917. IF (IZ(I) .GT. 7) GO TO 22
918. 12 IZONE(1,2) = T

919. c ALL HI-S IN ZCNE #1 HERE.
920. GO TO 30
921. 14 DO 16 K = 2,100
922. IF (IZ (1) .FQ. (K-1)) GO TO 18
923. IZONE(K,1) = 0
924. 16 IZONE(K,2) = 0
925. 1q CO NTINUE
926. IZONE(K,1) = 1
927. IZONE(K-1,2) = 1
928. IZONE(K,2) = 1
929. 7 AT THIS POINT K IS ZONE OF FIRS" HIT
930. IF (NT .EQ. 1) GO TO 31
931. Do 20 I 2,N7
932. IF (IZ (:) .G . (K-i)) GO TO 22
933. 20 IZONE(K,2) = I
934. c ON TRANSFER TO '22' K IS FIRST OCCOPIET 7ONE AND I IS T 1

935. C IN (K+1) ZONE.
936. 22 CONTINUE
937. N = I
938. DO 28 I = N,NT
939. C SKIP TO 26 IF HIT IN ZONE OF P31OR HIT
990. 1? (IZ (I) .EQ. iZ(I- 1) GO TO 26
941. 24 K K l
942. IZONE(K,1) = I-I
943. IZONE(K,2) = I-I
944. C SF NO HITS :N ZONE INCtMENT ZONE
945. IF (IZ(I) .GT. (K-I)) GO TO 29
946. IZONE(K,l) = I
947. VSONE(K.2) = 1
948. GO TO 28
949. C INCREMENT UPPER HIT IN ZONE
950. 26 IZONF(K,2) = I
951. 28 CONTINUE
952. 30 CONTINUE
953. IF ((K l) .GT. 130) GO TO 16
954. C FILL ALL EXCESS Z1NES
955. 31 Ki = K + I
956. DO 32 L = K1,100
957. IZONE(L,I) = NT + 1
958. 32 IZONE(L,2) = NT + 1
959. 36 CONTINUE
960. IF (KTESI .LT. 3) GO TC 50
961. WRITE (6,1"11
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962. 90 40 K , 1'20
963. 40 WRITE (6,102) K. IZON!(K,1),!ZONE(K,2) ,TO(!ZONE(K,1) .

2
),

964. X TO(IZONE(K,2),2)
965. 50 CONTINUE
966. RETURN
967. 101 FJRMAt ('l', 'TARGETS BY ZON',/,
968. XZONE LOWER UPPER (LOWER UPPER) ')

969. 102 FORMAT (' ', 14,lX,:3,4X,I3,7X,IT4,3X,IU)
970. END
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9 72. EJBFOUTiF7INOMB0
,j7 3. IMPLICU- INTEGIR *2 (A-Z)
974. 97IAL*4 RAN .P11I.S C,SIGF,SGD,SIGX,IG!.BDGZX,BGZY,D,,DX,EY,

975~~ DE ,~F X18 , Y, -'IN, CCS
976. HE FLLOWNG JCL INSETS 'ISAPINk'S COMMON "BASIC"

977. / Do DSN *.S:'P1.COMI'oN,ooISP=SMB
978. DI D *,DCB=BLKSIZEe8CO
1479* 013 /L5308:/ CBUdlI(2 02), !R(E") K CE!', KF7!
,4 H0. IF (KIBEST S.3 2) WRITE (6, 102)
49sl. NCBUH3 C

)63. Do 40 !=1,NA
934. 13(I) zc

9 5. !1W 4- E.(OW.,9)
6.7 vM ))3D w 5? ) .F0 r,:: 1) (NW. 10) 7 TO 1

c~j. C F (MDI 3.. ) r
9 l *~q- 1 .

9?07
o1 . 1 1,' 1 * ''~ A0 (D.I

-U -3 '' N L'. 7TI11) V

7 f . r ;A- IF

4 4X h 1 1 7+ F j

10 0 ~ 0

10F 7.1

101) j s)/
1C,14. T) X 3 * 'rTR,/

1015. 1? 5? U 73 T 1
l1 . 1 C. N :I, 8) ? S-

1017. S:IDE ATT(I,6)
1018. SI139 A1'T(1,10)
1019. DO 20 =1,NS
1020. IF (E80W L-. 3 NCBUHT NCPUHT +
1021. IF (9080UB HTG:. 210) 30 TO 9
1022. IF (MODE .L-. 0) 30 TO 13
1023. C IF (MODE .FQ. 1) GO TO 1 1
1024. C RA=PANDT (I.)
102 5. C GO TO 12
1026. Z11 P 3 = PAND(1.)
1027. RN= PAN (1 )
1028. C 12 IF ()'N G31. WPNP'L(NW)) Go TO 17
1029. I F (PN .GT. WPNFREL (N)) GO "'I 17
10 30. 1 3 CON TIN UE
I C 3 1. CA LL GA USS (SIG X, X, K -EST, ?')DF)
1032. CALL GAUSS(SIGY,Y,KEI,M0DE)
1033. BArZX=BDGZX4X*S+Y*C
10346. BAGZY=BDGZY+X*C-Y*S
1035. IF ( (K EST' .GT. 0) .0OR. ( N P.I NI . L'. -1))
1036. X WiIT3 (6,1 1) 1, M, BAGZX, BAG7.Y
1037. IF (EMOW .GT. 0) GO TO 16
1038. CBUHI(NCBUHT,1) zBAGZX
1039. CBUHT (NCBU , 2) =BAGZ Y
10140. GO TO 18
10111. 16 IF ((BAkGZX.SAGZY) .LT. -500) GO TO 18
10112. INDEX zI
1043. CALL TZSTHT(INDEX.BXGZX,AZY,NW)
10446. GO TO 18
1045. 17 IF (EMDV .L-. 0) C8UHT(qCIIHT,l) -1300
1046. 18 BSDGZX-BDGZX+DX
1C47. BDGZY=BDGZYDY
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1 I48. 20 CONTINUE
1049. 40 CONTINUE
1050. RETURN
1051. 60 WRITE(6.103)
IC52. STOP
1053. 11 FORMAT(@ $,*ATTACK #1,14,I BOHB *',:t,' X-DIM 9,18,
1054. 1 ' Y-DIM 0, 18 )
1055. 102 FORMAT (11o.30('t)J

t 
BOMB IMPACT AND HIT DATA t,30(t( ),/,/)

1056. 103 F3RNAT('01,oTHE CBUHT AREAY NUST BI "NLARGED 7O
1057. x mACCOMMODATE MORB CBU WEAPONS')

1058. END
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1060. SUBBOU7INF TSTHT(I,BXBY,Ng)
1061. -I PIICIT INTEG3R *2 (A--Z)

1062. INTEGER * AID. HELP, nINO, MAXO, XY, K
1063. PEAL *4 DMAX. DO, PP
1C64. C 7H'T FOLLOVING JCL INSERTS TSARIAIS CON4O "BASIC"
1065. // DD DSN=*.STEPI.COMNONDISPfSH?
1066. // DD *,DCB=BLKS IZE=80

0

1C67. C
1068. DIMENSION FLAG(6), D(9), PP(6)
1069. C
1070. X - B + BY
1071. NN=KY/500
1072. K = HAXO(NNI+1,1)
1073. K = mINO(x.99)
1074. LL = 0
.1C75. IF JK .EQ. 1) GO TO 10
1076. LL - IZONE (K-1, 1)
1077. IF (K .FQ.2) GO To 15
1078. IF ((IZONE(K-11) .EQ. IZONE(K-2,2)) *AND.
1079. X (IZ3NE(K-2.2) .ME. 1)) LL = IZONE(Kl)
1080. GO TO 15
1081. 10 LL = IZONE (1, 1)
1082. 15 CONTINUE
1083. LU = IZONE ((K+1), 2)
1084. IF (KTBST *GI. 3) WRITE (6,102) I, LL,LU
1085. DO 100 IL = LL. LU
1086. C CONSIDER ALL TARGETS BETWErN THE LIMITS OF LL AND LU
1087. L = rO(IL,2)
1088. IF (L .LF. 0) GO TO 100
1089. IF ((TGT(L.12) * TGT(L,13)) .GT. 5001 GO TO 101
1090. TGT = TGT(L,10)
1091. MFLAG = 0
1092. IF ((NTGT .N2. SHELT).OP. (ALLRC .V'. 1)) GO TO 20
1093. MPLAG = 1
1094. DR(9) - E5D(NW,NTGTIO)
1095. 21 DRE1) = fi D(N,NTGT,1)
1096. DRAX - DP(1)
1097. D0(2) = END(NNUTGT,2)
1098. IF (DRAK .LT. DR(2)) DMAX = DR(2)
1099. HELP = END(VW.NTGT,9)
1100. DO 25 FLG = 1,5
1101. AID - 10$*(6-FLG)
11C2. FLAG(FLG) = HELP/AID
1103. 25 HELP f HELP - AID*FLAG(FLG)
11014. FLAG(6) = HELP
11)5. C
1136. DO 30 PLG = 1.6
1107. DR(FLG.2) - 0
1138. IF (PLAG(FLG) .LT. 4) GO TO 3i
11)9. IF (FLAG(FLG) .LT. 6) GO TO 28
1110. AID - END(N,NTGT,(FLG+2))
1111. DR(FLG*2) = AID/lO00
1112. PP(FLG) * (AID - 1000*DR(FLG+2))/IW.
1113. IF (PLAG(FLG) ,EQ. 8) GO TO 30
1114. GO TO 29
1115. 28 DR(FLG 2) - EBD(N,NTGT,(FLG 2))
1116. IF (FLAG(?LG) .ME. 4) GO TO 30
1117. 29 IF (DR(FLG.2) .GT. DRAX) DRAl = DP(PLG,2)
1118. 30 CONTINU3
1119. 40 CONTINUE
1120. D = DMAX
1121. D - 1.=14*D
1122. IF ((TGT(L,1) - D) .GT. B) GO TO 100
1123. IF ((TGT(L,4) * D) .LT. BY) GC TO 100
1124. IF ((TGT(L,5) * D) .LT. BE) GO TO 1")
1125. IF ((TGT(L,) - D) .GT. BY) GO TO 101
1126. IF (KTST .GT. 4) WRITE (6,101)I,LBIBYDMA1,H2LP
1127. CALL HITTGT(I,L,81,BY.NW.NTGTDR.PP,FLAG,FLAG)
1128. 100 CONTINUE
1129. MFLAG - 0
1130. Do 120 L v 1,T
1131. IF ((TGT(L,12) # rGT(L,13)) .L?. 500) GO TO 121
1132. 1TGT = TGTILe0)
1133. DR(l) * EBMD(NNTGT,1)
113%. DIAZ - D3(1)
113 5. IF ((TGT .EQ. 1).%ND. (NCR .G?. 0)) GO TO 115
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1 136. DR(21 ZMD(NU.MTG?.2)
1137. if (DRAX .LT. DR(21) DRAX DR0(2)
1138. HEZLP a lKD(#V.WTG?,9)
1139. 00 105 PLO - 1,3
11,40. AID - 10*' (6-PLO)
1141. PLAG(PLG) - HELP/AID
11142. 105 HELP aHELP - AIDOPLAG(PLG)
1143. FLAG16) - HELP
11144. C
1145. DO 110 ?LG - 1,6
1146. DD(PLG+2) - 0
1141. If (PLAG(?LG) *LT. 4) GO TO 110
11148. IF (PLAG(FLGI .LT. 6) GO TO 106
1149. AID - ZflD(%U.UTGT#(PLG42))
1150. Dfl(FLG+2) aAID/100
1151. PP(?LG) a (AID - l0OC*DB(FLG#2))/100.
1152. IF (PLAG(PLG) .EQ. 8) GO T~O 11f)
1153. GO TO 108
1154. 106 02(FLG+21 - END(NWVM1GT,(F'LG*2)I
1155. IF (FLAG(PLG) BUZ. 14) GO TO 110
1156. 108 IF (Dfl(FLG*21 .GT. DMAl) DEihX D14(PLG.2)
1151. 110 COIITIMU
1158. 115 IF (KTIST .GT. 14) UNITE (6,101) IL,Sl,9!.DEAX,r.EtP
1159. CALL HI'TG(I,L,BI,BY,PU.NTGT,DR,PP,PLAG,UFLAG)
1160. 120 CONTINE
1161. RETURN
1162. 101 FORMAT 0I' '.1 1TSTBIF: ATTALCK '.13.9 TGT '1,14, 1 -I
1163. 1 '. 16 I -DIS 1. 16 Pe1.), 18
1164. 102 FORMAT(, 8.21X.1ATTACKIR 1,13,0 TART RANK L1811S ',276.)
1165. END
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11b3. SUBROUTINE HITTGT(ILBXB¥,itiTGT.OD.PPFLAGN'tUG)
1168. IMPLICIT INTEGER *2 (A-Z)
1169. INTEGER *4 AID
1170., REAL *4 DD,DR,S,C.COT,#,RHOP,FXIPPACF1,F2,PP,
1171. X TEST, OLD1,OLD2, YD,AAL,0VD2,,L,PS,TOT,Z, SIN. COS
1172. C THE FOLLOUMTG JCL INSERTS TSARINA'S COMMON "BASIC"
1173. // DD DSN*.STEP1.COIMON,DISP-S5R
1174. // DO *,DCB=BLKSIZEB0S 

.

1175. DIMENSION DN(4), P(4), IS (4), D2(4), DR(9) , F(6), PLAGJ6),FAC(9)
1176. C
1177. INSIDE : 0
1178. HITI - 0
1179. Do 2 MR = 1,9
1180. 2 PAC(NF) : 0.0
1181. S = SIN (TGT (L,9)/57.3)
1182. C = COS (TGT (L,9)/57.3)
1183. CO= C
1184. C
1185. D =
1186. T 0
1187. F1 = 0.0
1188. F2 = 0.0
1189. NSTART = 1
1190. WEND = 9
1191. C
1192. 4 CONTINUE
1193. c
1194. DO 100 NP = NSTART, WEND
1195. IF (NP .GT. 1) GO TO 5
1196. DD = 0
1197. GO TO 30
1198. 5 MR = Np - 1
1199. r? (MR *GT. 2) GO TO 10
1200. IF ((NrGT.EQ.1).AND.(CCR.NE.0).AND.(N8.GT.1)) GO TO 115
1201. IF ((NE .EQ. 2).AND. (DR(R) .EQ. 0.0)) GO TO 1II
1202. DD = DR(R)
1233. GO TO 20
1204. 10 IF (Ni .LT. 9) GO TO 15
1205. DO = D[9)
1206. GO TO 20
1207. 15 IF (FLAG(NE-2) *LT. 4) GO TO 85
1208. DD = DR (WE)
1209. IF ((FLAG(3N-2) .EQ. 5).AND. (HITI .ZQ. 0)) GC TO 9C
1210. IF ((FLAG(NP-2) .EQ. 8).AND.(HIT1 .EQ. 0)) GO TO 90
1211. 2, IF (DD .EQ. 0.0) GO TO 30
1212. T = (S + CO)*DD
1213. D = (S - CO)*DD
1214. 3C X1 = TGT (L,1) - T
1215. Y1 a TGT (L,2) + D
1216. 12 : TGT (L,3) + D
1217. Y2 = TGT (L,4) + T
1218. 13 = TGT (L,5) + T
1219. Y3 = TGT (L,6) - D
1220. r4 - TGI (L,7) - D
1221. Y4 - rGT (L,8) - T
1222. IF ((X *LT. X1) D.0. (BI *GT. X3)) GO TO 103
1223. IF ((BY .LT. Y4) .09. (BY GT. Y2)) GO TO 111
1224. IF (TGT (L, 9) .E0. 0) GO TO 50
1225. T = S/CO
1226. C - 1./T
1227. IF ((BI .LT. X2) *AND. (BY .GT. (YI+C*(BX-X1)))) GO TO 1^1
1228. IF ((81 .GT. 12) .AND. (BY .GT. (Y2-TC(BX-2)))) GO TO I'0
1229. IF ((B .GT. I4) .AND. (B ,LT. (Y4+C*((B-X4)))) GO TO 1V!
1230. IF ((BX .LT. 14) .%MD. (BY .LT. (Y1-T*(BK-Il)))) GO TO 110
1231. 50 CONTINUE
1232. IF (OP *NE. 1) GO TO 56
1233. ISSIDE - 1
1234. IF ((END(NWNTGT,10) .Q. -1).OR. (TG .!Q. SMTLT)) GO TO lr'
1235. DP(1) - EMD(NNTGT 10)
1236. P0(2) - BED(NU,NTG?,11)
1237. DHAX " DN(1)
1238. IF (DRA .LT. Dt(2)) DIA% I- DR (2)
1239. DO 54 FLG * 1,6
1240. D?(FLG*2) 0 0
1241. IF (FLAG(FLG) .LT. 4) GO TO 54
1242. IF (PLAG(?LG) .LT. 6) GO TO 51
1243. AID - 2iRftDi,VTGT,(FLG#1t))
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1244. D3(FLG*2) - AID/10O
1245. PP(?LG) I (AID - 1O00*Dg(FLG*2))/ItA.
1286. IF (FLAG(FLG) .E0. 8) GO Tj 54
128.7. GO TO 52
1248. 51 DB(FLG.2) - NND(VITGT.(LG*11))
1249. IF (FLAG(FLG) .ME. 4) GO TO 54
1250. 52 IF (DE(FLG*2) .G?. DHAX) DfAK = DR(FLG 2)
1251. 54 COUTINE
1252. GO TO 100
1253. 56 IF((KTEST.GT.2).O.(NPRIIT.LT.))URI(6.1O1)L.IDIUSIDE.WRDP
125. IF (WR .02. 1) GO TO 60
1255. HTI - I
1256. NRIT(L) * UNIT(L) + I
1257. IF (INSIDE .EQ. 0) 08T(L) - OHIT(L) + 1
1258. 60 IF ((NTGT .EQ. 1) .AND. (NCR .12. 0)) GO TO 110
1259. C
1260. C RESULTS INCLUDE AN ESTIATE OF THAT FRACTION OF THE TAGST
1261. C AREA THAT IS COVERED BY CIRCLES OF RADIUS D0 AND 0D2.
1262. C
1263. C COMPUTE DISTANCES ORNAL TO THE FOUR SIDTS OF THE TARGET.
1264. C
1265. IF (TGT(L.9) .EQ. 3) GO TO 62
1266. YD = T1 + C*(BX-Xl) - BY
1267. DN(1) = S*YD
1268. YD = Y2 - T*(BX-X2) - BY
1269. DN(2) = CO*YD
1270. YD = BY - Y4 - C*(BX-X4)
1271. DN(3) = S*YD
1272. YD = BY - Y1 * T*(UX - Xl)
1273. DN(4) = CO*YD
1274. GO TO 68.
1275. 62 CONTINUE
1276. DN(l) = B1 - Xl
1277. DM(2) = 12 - BY
1278. DN(3) = X3 - BX
1279. DN(8) = BY - ¥1
1280. 64 CONTINUE
1281. TOT - 3.0
1282. DO 66 U - 1.8
1283. D2(5) = DD-08(N)
1284. I? (D2(1) .LS. 1.0) GO TO 66
1285. TOT = TOT + D2(N)D2(N)
1286. 66 CONTINUE
1287. IF (KTZST. GT.5) V9IT3(6,1102) TOT, (N (N) N=14) (D2 (1) , l.4)
1288. IF (TOT .LE. DD*DD) GO TO 68
1289. IF (NP *NE. 1) GO TO 100
1290. HIT1 = 0
1291. 1HIT(L) = NHIT(L) - I
1292. OHIT(L) - OHIT(L) - 1
1293. GO TO IOC
1298. C
1295. C SPECIAL TREATNENT IS REQUIRED WHEN SNELT'RS
1296. C ARE HANDLED WITH THE ROUTE CARLO MODE.
1297. C
1298. 68 IF (NFLAG .E0. 0) GO TO 78
1299. US a TGT(L,18) - 1000
13CO. ZIF (NP .IQ. 1) GO TO 70
1301. I1? (NR .NE. 9) GO TO 78
1302. GO TO 72
1333. 70 P2(5,3) = 1. - (1. - P2(US,3))*(100 - E!D(NUNTGT12))/".
133.. P2(WS,.) 1. " (1.- p2(NS,8)1*(100 - END(NNT-.17, 1)) /1 '.
1335. GO TO 78
1306. 72 P2(NS,5) * 1. - (1. - P2(NS,5))*(10 - EID(UU.ITG",13))/1CO.
1307. IF (1T3ST .GT. 5) UNITE(6,1111) 13, (P2(US,U),K-3,5)
1308. GO TO 102
1309. 78 CONTINUE
1310. RL - DD
1311. 80 CONTINUE
1312. AL " 3.18.16*RL*IL
1313. DO 8W U - 1,4
1318. F(1) - 0.0
1315. a - DO - 0(1)
1316. IF ((I .GT. 0.0) .AND. (N .GE. NL)) F(N) = 1.0)
1317. IF (1() .20. 1.01 GO TO 63
1316. IF ((I .LT. 0.0) .AND. (-a ,Gr. RL)) 00 TO 83
1319. IF (R LT. 0.0) 3 a -3
1320. IF (3 .3I. C.0) GO TO 82



91

1321. Z * B/RL
1322. RH0 = 2.ATAN((1./(Z*Z)-l.)**(.5))
1323. A - &L*RL*(RHO - SIN(RHO))/2.
1324. IF (DI(N) *GT. DD) A - AL - A
1325. F(N) - 1. - A/AL
1326. GO TO 83
1327. 82 P(N) = .5
1328. 83 IF (KTEST.GT.5)RIT(6,1101) l,1R,Z,A.LF(N),DD
1329. 84 CONTINUE
1330. ?1 1. - 1(1) - F(3)
1331. FT 1. - P(2) - 1(4)
1332. IF (FX .LT. 0.0) FX = ..
1333. IF (FY *LT. 0.9) FY = 0.0
1334. IF (KTEST *GT.4) WIT?(6,1"2)X,FY,9,PL,A,AL,(F(M). =, )
1335. C NOTE THAT THE 0S3 OF FX AND FY PROVIDES ONLY AN APPPOX'!ATF RTSUl_
1336. FAC(NR) = FX*FY*AL/(TGT(L,12)*TGT(L,13))
1337. PAC(NR) = AMIN1(1.,FAC(L))
1338. IF (NR *LT. 3) 0 TO 844
1339. IF (PLAG(NR-2) *LT. 6) GO TO 844
1340. IF (PLAG(NR-2) - 7) 841. 843. 842
1341. 841 FAC(NR) = (3.0*"1 4 FAC(KR))*PP(NR-2)/4. '
1342. GO TO 844
1343. 842 IF (HIT1 .'Q. 1) GO TO 844
1344. 843 FAC(NR) = (3.0*12 + FAC(NR))'PP(NR-2)/4.O
13145. 844 CONTINU!
1346. PS = 1. - FAC(NB)
1347. P(L,NP) 1. - (1. - P(L,NR))*PS
1348. GO TO 91
13149. 85 XNF, - NR
1350. :P ((END(NN,NTGT,10) .NE.-1) .AND. (NTGT.NE.SH'L!)) IN=,9+q*v!sr't
1351. IF (FLAG(NR-2) - 2), 86, 88, 87
1352. 86 IF (PLAG(NR-2) .3Q. 0) GO TO 90
1353. P(L,NP.) - 1. - (1. - P(L,fR))*(1.-(1AC(1)*END (YU,NTGT.XN9))/1?.)
1354. GO TO 90
1355. 87 IF (HITl .EQ. 0) GO TO 90
1356. 88 P(LNl) = 1. - (1. - P(L.NR))*(1.-(PAC(2)*Ehr (NN,!TGT,XNP))/^.)
1357. 90 CONTINUE
1358. IF (YR .EQ. 2) P2 - FAC(2)
1359. IF (SR .NE. 1) GO TO 100
1360. Fl = PAC(1)
1361. IF (TGT(L,11) .LT. 1.) GO TO 100
1362. IF (NHIT(L) .GT. 25) GO TO 100
1363. DO 95 J = 1. iST
1361. 1? (RHIT(J) .EQ. 0) GO :O 101
1365. IF (RHIT(J) .NE. 1.) GO TO 95
1366. HIT (J,1,hNEI(L))=BX
1367. HIT (J,2,NHI

T
(L))vBY

1368. HIT (J,3,NHIT(L))uNU
1369. GO TO 100
1370. 95 CONTINUE
1371. 100 CONTINU?
1372. IF (fNTGT .WE. SHELT).O3.(NSTART .30. 10)) GO TO 102
1373. NSTART a 10
1374. SEND - 10
1375. GO TO II
1376. 102 CONTINUE
1377. IF (KTEST .GT. 3) URITE(6,1001) L,(FAC(K),K-1,8),(P(L,J),J=1,A)
1378. 105 CONTINUE
1379. RETURN
1380. 110 CONTINUE
1381. DO 120 J - 1,5
1382. IF (NRN(J) .EQ. 0) GO TO 130
1383. IF (529(J) .WE. L) GO TO 12C
1384. HITR(J,1,NHIT(L)) - BX
1385. HITR(J,2,NHIT(L)) = BY
1386. HITR(J,3,NBIT(L)) - N
1387. 120 CONTINUE
1388. 130 CONTINUE
1389. ETON
1390. lcl 7ONAT(' 1,10I,1**** NITTGT SIT(@,I3.1) ,S6,9PS.?)
1391. 1'02 FORNAT(l 1, ' rx %'P6.0 , PT ', 76.0, 6l,18F8.0,4PM.4
1392. 1001 FORMAT(' 1.1 TGT os, r3, P FAC , 8?6.3, PR ',A'6.3)
1393. 1101 FORKA?(o s, 16,9712.3 )
13914. 1102 FORNAT(l ', P12.3, 8F8.3
1395. EID
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1397. SUBROUTINE GAUSS (S,.KTZST.HODZ)
1398. MATGER 02 KZST.NODE
1399. 17 ((KTRST *GT. 7) .OR. (RODE *LT. 0)) G0 :C so
1000. A-0.0
14421. C IF (NODE .EQ. 0) GO TO 21
1432. Do 10 101.12
1003. T - RAN(1)
1404. C Y - RAIDT (1.)
14105. 10 A = A + T
14406. C GO TO 40
117. C 20 Do 30 1-1,12
10089. C !.IAND(1.)
1409. C 30 A a A * T
1811. V 40 1 (A-6.)oS
14411. C V - (A-6.0)*S
1412. RETURN
14413. 51l CONTINUE
144. v - 0.0
14415. 2TR
1416. END

14418. SUBROUZINT CMiClE
1419. INPLICI! 11TEGED 02 (A-Z)
1420. INTEUPE *4 55117. WH*OLES
1421. REAL *14 STAT
1422. C THlE FMLNUG JCL INSERTS TSARINA'S COPH.ON "BASIC"
1423. 1/ DD DSN-*.STEP1.CONNON,DISP-SHR
14424. // DD *.DCBDDLKSIZR-80C
1425. CONROY /STATS / STAT(500,17).NSTAT(8),NTRIAL,ITRIAL,NSTAT
1426. CONROY /COIITRL/ NREP,NPLOT.INU.INL.CRlANGEUSAY?,LTST.IZJN!N
14427. V-
1428. N1.0
1429. LHOLLES a 10000
1430. DO 00 HN - 1, 5
1431. C CYCL 21180 AS MANY AS 8 Ful.v3A/TAXINAYS.
14432. IRK - NRU(MRN)
1033. c T-:IT IF NO TARGET SUMB!E (IRV) FOUND.
14434. IF (IRW .-EQ. 01 GO TO 51
1435. NNNN*+1
14436. IF (NHIT(IRS) .1Q. 0) GO TO 440
1437. it (IFEST .GT. 0) WRITE (6,102) IRV
14436. INDEX = 1811
1439. CALL RUNWAY (1NDEX, IRV. ICOND, NHOLES)
1440. C RUNWAY SUBROUTINE ZETURNS ICOISO= I? RUNNA! WAS ltQUI??V0F SPACT;
14441. C ICONO - I IF NOT.
10442. C
14143. IF (ICOND EQ0. 1) WCUNC.1
1#44. IF (WHOLES .LT. LHOLES) mHOLES - IMOES
14165. IF j((PRIN? .2Q. 8) OR8. (UPRINT .EQ. 6))
1806. 1 NRZTBf6,103) ITRIAL, IRV, WHIT(IRV),NHOLL!S
1447. 40 CONTINUE
1448. s0 IF (NC t.K1 GO0 To 60
1449. If (NEEINT *LT* 3) UPITZ (6.101)
1850. NSTAI - ISTAT * 1
1651. 60 CONTINUE
1852. ip ((NIP rQ. 1) .AND. (NC .3!0. ON)) 0O TC 71,
103. INTIN
1858. 70 NSTAT(11 - ISTAT(1) * LHOLIS
11855. NSTATM2 a RSTAT(2) * LNOLZSOLNOLRS
1856. RIPAIR a LIMLES
14S7. IF (LNOLIS IQ0. 101)001 F2PAIR a 0
1438. AMIUN
1859. 101 FORNATI' '*I AT LEAST ONE RUNNA! IS AVRILABLIO)
1460,. 102 PORRAf' 'o' CNICK TARGET 3', 14)
1861. 103 FORUAt(' *.'TIIAL6.I8.* TGT'.18.' HI!S'.I.'t !PA:8S'.:')
1862. SID
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1464. SUBROUTINE RUNWAY (MRV, IPN, ICOND, NHOLES)
1465. IMPLICIT INTEGER *2 (A-Z)
1466. INTEGER *4 WHOLES, IHOLE, HSTAT
1467. REAL *4 STAT, TH, TH1, TH2, IX, YY, SIN, COS
1468. C THE FOLLOWING JCL INSERTS TSARINA'S COMMON "BASIC"
1469. // DD DSN=*.STEP1.COMMON,DTSP=SHR
1470. // DO *,DCB=BLKSIZE=80
1471. COMMON /STATS / STAT(5C0,17),MSIAT(8),NTRIAL,IT!C-'AL,NSTAT
1472. COMMON /HITS/ XIN(250),Yff(250),NZ(250)
1473. COMMON /CONTRL/ NPEPNPLOTINWINL,CHN.4GE,NSAV,LIST,NJMVEM
1474. DIMENSION NTEST(250), YH(250,2)
1475. C
1476. C CHECKS FOP THE EXISTENCE OF THE SPECIFIED RUNWAY MtINMUMS (MCL Y
1477. C MCN) OH EACH FUNVAY AND DESIGNATED TAXIWAY (TYPE #1 TARGETS).
1478. C SLOPS SEARCHING A GIVEN RUNWAY WHENEVER REQUIREMENT IS SATISFID.
11479. C

1480. TH=TGT(IRW,9)/57.3
1481. C
1482. C ESTABLISH ORIGIN (XO, YO) FOP A RECTANGULAR COORDINIATE SYST-i WITP
1483. C THE X-AXIS ON THE MORE SOUTHERLY EDGE OF THE PUNWAY.
1484. C
1485. SHI = 0
1486. NHOLES =1000
1487. DO 5 N = 1. 250
1488. 5 NZ(N) = 0
1489. IF (TGT(IRW,12) *GT. TGT(IRV,13)) GO TO 11
1490. NDIrA=1
1491. XO=TGT(IRI.1)
1492. YO=TGT(IRW,2)
1493. LTH = TGT(IRW,13)
1494. WID = TGT(IER12)
1495. G3 TO 20
1496. 10 NDIR=2
11497. XO=TGT (!RV,7)
1498. YO=TGT (IR,,8)
1499. LTH = TGT(IR9,12)
1500. ID = TGT(IIW,13)
.1501. 20 CONTINUE
15C2. IF (KTEST *GT. 4) WRITE (6,101)IRW,X0,YO,LTH,WIDMCLMCV
1503. IF (MCW .GT. lID) GO TO 32,
1504. NHIT1 = NHIT(IRW)
1505. DO 5C I = 1, NHIT1
1506. IF (EMD(ITP(MRW,3,I).I,1) .LT. 0) GO TO 51
1507. NTW = HITR(HRW,3,I)
1508. GO TO 60
1509. 50 CONTINUE
1510. 60 CONTINUE
1511. NON = 1
1512. ENDW = EMD(NTW,I,1)
1513. DO 70 I = 1, NHIrl
1514. IF (HITR(MRW,3,I) .EQ. NTV) GO TO 70
1515. IF (EMD(HITR(HRN,3,I),I,I) .L". 0) GO TO 70
1516. NON = 0
1517. ESDN = 0.0
1518. GO TO 80
1519. 70 CONTINUE
1520. 80 CONTINUE
1521. DO 140 I = 1. NHIT1
1522. C TRANSFORM HIT COORDINATES TO RUNWAY COO.DINATES.
1523. SHI NHI + 1
15214. XB HITB(MR,,)
1525. YB = HITR(NRV,2,I)
1526. IF (ED(HITR(MRN,3,I),II) .LT. 0.) NZ() 2 I
1527. IF (TH .EQ. 0.0) GO TO 110
1528. XX=XB-XO
1529. YYYB-YO
1530. R - (XX*XIYY*YY**(0.5)
1531. IF (KTEST .GT. 7) WRITE (6,101) 9,XX,YY
1532. TH1 - ATANi(YY/X)
1533. IF (XX *LT. 0.0) THI - TH1 + 3.1416
1534. TH2 - TEl * TH
1535. IF (NDIR .EQ. 2) TH2 R TH2 - 1.5706
1536. XN (I) =R*COS(TN2)
1537. TY (I) -=*S:i (TH2)
1538. IF (9TEST .GT. 6) IRITE(6,1"39)IXN(-),YN(I)
1539. G0 TO 130
1540. 111 !F (NDIR .EQ. 2) GO TO 12n
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1541. XlmI)=IB-XO
1542. YN(I)-TB-YO
1543. GO TO 130
1544. 120 IN(I)-TB-TO
1545. TN(I)-XO-XB
1546. 130 IF ( I *GT. 249) GO TO 150
1547. 140 CONTINUE
1548. GO TO 160
1549. 15C WRITE (6,1001) IRW, ITRIAL
1550. 160 CONTINUE
1551. PH = NHI
1552. C :F NPLOT .EQ. 2 RUNWAY IMPACTS ARE PLOTTED FOR ALL CONDITIONS.
1553. C IF NPLOT .EQ. 1 IMPACTS ONLY PLOTTED WHEN RUNWAY IS CLOSED.
1554. IF ((MRE .EQ. 1) .%ND. (UPLOT .EQ. 2)) WRITE(6,1012)!_PI.AL
1555. IF (NPLOT .EQ. 2) CALL PLOTHT(NHIRW,LTH,WID)
1556. IF (KTEST .GT.6) WRITE (6,1006) NHIT(IRW),NH
1557. DO 170 I=1,NH
1558. YH(I,1) - YN(I)
1559. 170 YH(I,2)=I
1560. IF (NH .EQ. 1) GO TO 190
1561. Do 180 Jf2,NH
1562. DO 180 K=2,NH
1563. C 3RDER ALL HITS FRON LOWEST Y TO HIGHEST. YH(I,I) IS THE
1564. C Y COORDINATE, YH(I,2) THE HIT 'NUMBER, OF THE I 18 ODPRTD HIT.
1565. I=NH-K*2
1566. IF (YH(I,1) .GE. TH(I-1.1)) GO TO 180
1567. T=YU(I- 1,1)
1568. TN=TH(I-1,2)
1569. YH (1- 1, 1) =YH (I, 1)
1570. YH(I-1,2)=YH(I,2)
1571. YH(I,1)=T
1572. TH(I,2)=TN
1573. 180 CONTINUE
1574. 190 CONTINUE
1575. XL = 0
1576. XU = MCL
1577. 200 TL = 0
1578. TO = HCW
1579. NYL - 1
1580. IF (NOW .EQ. 0) GO TO 210
1581. YL = TL - ENDW
1582. YO = TO + EDN
1583. 210 CONTINUE
1584. 220 IHOLE = 0
1585. DO 250 1 - NYL , NH
1586. IF (NZ(I) -EQ. 1) GO TO 250
1587. YT = YH(I,1)
1588. IF (VON .EQ. 1) GO TO 230
1589. R = EHD(HITR(MRW,3,YH(I,2)),1,1)
1590. TL = Ti - R
1591. TO = TO 4p
1592. 23) IF (TT .LT. TL) GO TO 240
1593. XT = is(TH (I,21)
1594. I? ((IT .LT. XL) ..OR. (IT *GT. 1U)) GO TO 24f'
1595. IF (TT *G?. TO) GO TO 260
1596. IHOLE - IHOL! + 1
1597. IF (KTIST .GT. 6) NRITE(6,1008) I, IHOLE. YL,YU
1598. NTEST(IROLE) = I
1599. IF ((NiP .EQ. 0) .OR. (IHOLE .GT. NHOLES)) GO TO 260
1600. 240 IF (SON .LQ. 1) GO TO 250
1601. IF (I .EQ. NH) aO TO 260
1602. YL = TL 4
1603. TO= TO- R
1604. 250 CONTINUE
1605. 261 CONTINUE
1606. IF (IOLE .EQ. 0) GO TO 300
1627. IF (N0N *EQ. 1) NYL - NTEST(1)
1608. KhOLES - 8INO(NNOLSS, IHOL!)
1609. TIF (VON oEQ. 0) GO TO 270
1610. YL - TL 4 INV
1611. TO = TO + INN
1612. IF (TO .9T. (UID4NNDN)) GO TO 28'
1613. 00 TO 220
1614. 270 YL * Ta * 2 * INV
1615. TO w To - N * log
1616. IF (TO .GT. hID) GO TO 280
1617. IF (KTIS? .G?. 41 VNITE(6,1)08) WHOLES
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1618. GO TO 220
1619. 281 CONTINUE
1620. XL = IL + INL
1621. KU = XU * INL
1622. IF (KU *GT. LTH) GO TO 290
1623. GO TO 200
1624. 290 CONTINUE
1625. IF (PRINT .GE. 3) GO TO 295
1626. IF ((MBW .EQ. 1) *AND. (NPLOT .NE. 2)) WFITE (6.1112)ITPIAL
1627. WRITE(6,1002) IRV
1628. IF (NFEP *GT. 0) WRITE (6,1111) NHOLS
1629. IF (NPLOT .EQ. 1) CALL PLOTHT(NH,IRV,LTHNID)
1630. 295 ICOND = 1
1631. IF ((NPLOT .T. 0) .AND. (NPRINI *LT. 3)) WPITE(6,1000)
.1632. RETURN
1633. 300 IF (NPRINT *GT. 2) GO TO 311
1634. IF (MRW .?Q. 1) WRITE (6,1012) ITRIAL
1635. WRITE (6,1003) IRW
1636. 31C ICOND = 0
1637. IF ((NPLOT .EQ. 2) .AND. (NPRINT *LT. 3)) NRI-F(6,1C0?)
1638. NHOLES = 0
1639. RETURN
1640. 320 ',RITE(6,1105) IRV
16141. STOP
1642. 1000 FORMAT (' 1')
Th143. 1001 FORMAT(0I,'ONLY FIRST 250 HITS TESTED FOP TARGET ',14,
16U4. X I IN TRIAL #'.I 4,/,/)
I . 10'2 FONMATI'Cl,20X,'PUNVAY #',13,' !S CLOSED',/,/)
1646. 1003 FORMAT(','.2C'X,qRUNWAY #',13,' IS OPEN',/)
16147. 1004 .FORMAT( ',' RUNWAY SPECS '14,4X,61f)
1668. 1005 FORMAT ('0','***** TARGET #',T3,' IS TOO NARROW FOP ',
1649. X 'FLIGHT OPERATIONS')
1650. 1006 FORNAT( ',' I HITS TO CHECK', 216)
1651. 1008 FORMPT(' ',' TEST POINT #B ',311e)
1652. 1009 FORMAT(' ', TEST POINT SE', 14,2110)
1653. 1010 FORMAT' ',' 8 ',F8.0,10X,2F10.0)
1654. 1011 FORMAT(' ', 17XI4,' HOLES MUST BE PEPAIRED TO MIFET PUNWAY ,
1655. x '"ININUMS',/)
1656. 1012 FORMPT '1', @ **" TRIAL #',13,' ***',/)
1657. END
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1659. SUBROUTINE PRINT
1660. IMPLICIT INTEGER *2 (A-Z)
1661. INTEGER *4 8STXT
1662. REAL *4 STAT, TOTAL
1663. C THE FOLLOWING JCL INSERTS SARIY4'S COMMON "BASIC"
1664. // DD DSN=O.STEP1.COMMON,DISP=SHR
1665. // DD *,DCB=BLKSIZE890
1666. COMMON /STATS / STAT(500,17),MSTAT(8),NTRIALITtIAL,4STA-
1667. IF (NTRIAL .EQ. 1) GO TO 1
1668. IF ((OPRINT.LT.0).OR.((NPRINT.LT. 3).AND. (RCR.Q.9) )WTITE(6,1C

7
)

1669. WRITE (6,108) ITRIAL
1670. GO TO 2
1671. 1 CONTINUE
1672. WRITE (6,106)
1673. 2 CONTINUE
167#. WRITE (6,101)
1675. DO 10 M=1,MTT
1676. NN= 0.
1677. FLAG = 0
1678. DO 10 I=1,NT
1679. IF (TGT(I,10) .ME. M) GO TO 10
1680. NN= 1411
16a1. MAID = NHIT(I) - NCBU(I)
1682. TOTAL = MAID + OHIT(I) + COV(I)
1683. DO 5 J = 1,8
1684. 5 TOTAL = TOTAL + P(I,J)
1685. IF (TOTAL .EQ. 0.0) GC TO 10
1686. IF (FLAG .EQ. 1) GO TO 8
1687. FLAG = 1
1688. WRITE(6,109) M
1689. 8 W3ITE(6,102) I,NAID,OHIT(I),COV(I),(P('!,J),J=1,8),TGT(!,14),
1690. X (NAME(I,J),J=l,NAMS)
1691. 10 CONTINUZ
1692. IF (NPRINT .GT. -1) GO TO 61
1693. WRITE (6,103)
1694. DO 20 N = 1, MST
1695. IF (MHIT(M) oEQ. 0) GO TO 31
1696. WY=O
1697. ML = MMIT(RHIT(M))
1698. IF (ML .EQ. 0) GO TO 20
1699. DO 15 N=I, NL
1700. NN=1NN
1711. IF (NN14 .EQ. 26) GO TO 20
1702. IF (NN .EQ. 1) WRITE (6,104) 4HIT(l)
17)3. Xf=HIT(M,1,NN)
1714. Y=HIT(M,2,MN)
1705. MWPNf=HIT(M,3,NN)
1706. WRITE (6,105) X,YWNN
1707. 15 CONTINUE
1738. 20 CONTINUE
1709. 30 CONTINUE
1710. 00 50 K = 1, 5
1711. IF (14R3(M) .EQ. 0) 00 TO 60
1712. NN = 0
1713. ML - NHIT(NRN(14))
1714. IF (NL *EQ. 0) 30 TO 50
1715. DO 40 N f 1, NL
1716. I - IN + 1
1717. IF (NY .EQ. 251) GO TO 50
1718. IF (N ,EQ. 1) WRITE (6,114) NRW(M)
1719. X = HITR(M,1,NN)
1720. T - 8ITR(M.2,NN)
1721. NVPN - HITR(N,3,NN)
1722. WRITE (6,105) X, Y, VWPN
1723. 40 CONTINUE
1724. 50 CONTINUE
1725. 60 CONTINUE
1726. RETURN
1727. 101 FORNAT(0O',

' 
ZGT NUMBER ',4Z.'CPU@,16X,'COV!RAGE',5AX,sBLDG,,/,

1728. X I 1o HITS COVERAGE',121,'?1',6X,'R2 PEOPLE AG
. 
! ,

1729. I t PARTS AMMO TRAP .URI'RL 0,71,xIOI,/, 1,7T,
1730. 1 'TOT OUT' )
1731. 102 FORMAT(' ',r3,31,I3,2X,13,31,?6.2,10X.8(3F5.3),6X,I4.3X,,4A)
1732. 1C3 FORMAT('0',15I',0HI LOCATION AND W'N TYPE FOR SELvCTO!D "RG'Tz'
1733. X,/,/)
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1734. 104 FDEPMAT(I , TPLRGET !UMBERI,, I-DIM Y-DIM '

1735. X OWPN TYPE$,/)
1136. 105 FO4NAT(l ', 21X,219,17)
1737. 106 ?ORMAT(01'.25X,ITARGET HIT StJHNARY@,/,/)
1738. 1'37 FORMAT('1')
1739. 108 FORMhT(0,25X.'TARGET HIT SUMMARY TFIAL1,15)
1740. 109 FOFMAT(801. 25K.I** TARGET TYE 0 t,13,1 I*,/
174$1. END
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1143. SUBRUUTINE STATIS
1744. IMPLICIT INTEGER *2 IA-Zl
1745. INTEGER *4 MSTAT
1746. INTEGES 04 MXITEP.NOIPEo3.NCAGE,NOPARTNMUN,4CTRAP.MOMATLt.0POL
1747. INTEGEP *4 PEfPLE.AGE.PARTS.AMMO.TRAP.MATERL.POL.NOEQUI.NOPEOP
1744. REAL *4 PK.F4IT.AH.8T.ACOV.AVGREP.CLSO.FCFEN.SCC.S84.
174q. x STAT. TOTAL. TOTALI, STA. SDREP. TRIAL, SUMI. SUV2
1150. C THE FOLLOWING JC1 INSERTS TSARINAIS COMMON4 BASIC"
1751. 1/ DO USN=*.STEPI.COI4MCN.OISP-SHR
1752. II DO *.rCB-BLKSIZE=800
1753. COMMON /SrATS / STAT(500.178.MSTAT(88.NTRIAL.ITRIAL.NSTAT
1754. COMMON /CONTRL/ NREP.NPLOT.INh.INL.CNANGE,NSAVE.LIST,NJME8
1755. CCMMON /STORES/ MXITEM.NOPEONOAGE.NOPART,NOMUN,l8CTRAP,NOMATL,
1756. X NOPOL.NOEOIII.NOPEOP.PECPLE(20)2.48.AGE(IJI.43.PARTS(401.41.
1757. X AMOI(148 P2.1PTRL2.iPLL.l.TCS1091
1158. X AMMOI 124 RP1.8'TRL2.8PL1.8.TCS10,8
1759. DIMENSION PK(81
1760. WRITE (6.1011 NTRIAL
1761. AVGREP - 0.0
1162. D0 12 M - 1. MT
1763. NN - 0
1164. IF (M4 NE. SMELT$ Ga Ta 2
1765. SUMk - 0.3
1766. SUM2 - 0.0
1767. 2 CONTINUE
1768. TOTALI - 0.0 off
1769. DO 10 1 - 1. NT
17713. IF fTGT(I.I3) .ME. M) GC TO la
1771. NN -NN +1
177?. IF IMN .EQ. 18 WRITE (6.1021 M
1773. EMIT =(STAT(1.31/NTRIALI*10.
1774. AHITS= STAT(i.1)/MTRIAL
1715. TRIAL -NTRIAL
1776. SUM = (STAT(I.21 - TRIAL*AHITSOAHITS)ITRIAL -1.1

1771. S0OH - SOH**IO.5)
1778. ACOV = STAT( 1.41/TRIAL
177q. SOC = (STAT(I.51 - TRIAL*ACCV*ACCVI/(TRIAL- 1.1
1780. SOC - SDC**fO.5)
1781. 00 5 L - 1.8
1782. 5 P8(Ll - STATIIL*51/TRIAL
1733. TOTAL - FIT 4 AHITS t SON + ACOV + SOC
1754. CC 6 L = 1.8
1785. 6 TCTAL - TOTAL + PK(Ll
1786. IF (TOTAL *EQ. 0.0) GO TO 8
17d?. C
1788. FLAG - 0
1789. IF IITGT(1.14).GT.O).ANO.ITGT(II14).LT.10003I FLAG I
1790. C
1791. IF (FLAG .EQ. 01 WRITE (6.10311.FNIT,AHITS.S08-.ACOV.SOC,
1792. x (PK(L).L-1.81, (FAME(1.L),L=1,MAMESI
1793. C
1794. IF (FLAG *EQ. 18 WRITE (6.10681,FNIT.ANITS.SON.ACOV,SOC.
1795. 8 (PK(L).L=1.8). TGTII.141, (NAME(I.L8,L-l.NAMESI
1796. C
1197. TOTALL - TOTALl + PK(18I8
17Y8. 8 IF IM .ME. SMELT) GO TO 30
1799. SUMI - SUMI + FNIT
1830. SUM2 - SUM2 * AMITS
1801. 10 CCNTINUE
18)2. IF (IM .NE. SNELTI.OR.(NN *EQ. 011 GC TC It
18)3. SUMI SUMI/NN
1834. 58282 - SIJM?/NN
18)5. wRITE46.1388 SliMI. SUM?
180)6. GC TO 12 SON
8837. 11 IF INN .50. 3) GU TC 12
1 AJO. IF (M .LT, 51 GO Tl L2 off
1809.* TOTALI - TOTAL 1/MN Mae
1810. WAITE16.1091 TCTALI off
1811l. 12 CGtITINUE
1812. IF IMCR .EQ. 08 60 TO 50
1813. STA - NSTAT
1414. FOPEN - ISTA/TRIAL8*10.
1815. NCLSO - NTRIAL - STA
1816. IF INCLSO .EQ. 08 CC TO 4J
tell. CLSO - MOLSO
1815. AVGREP *vSTATI1)/CLSO
1d19. SCREP 0 .3
1820. IF (NCLSO *GT. It
1871. X SOIIEP = (IMSTAT(28-CLSO*AvGRPPAvGAEPI/4CLSO-1.lI*O(.58
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182?. 4. CONTINUE
IR23. I.PITE (6.00) FCPEN

1824. IF tNRFP *EQ. 1 WRITE(6.105 AVGREP. SOREP
1825. 50 CCNTINUE
1826. C
1827. C USE SUBROUTINE RESTAT TC SUMMARIZE THE RESCURCE LOSS STATISTICS

1828. C
1829. CALL RESTATIPECPLE(LIi.NUPEC oI.NTRIALI
1830. CALL RESTATS AGEII.I.NOAGE. 29NTRIALI
1831. CALL RESTAT4 PARTSIS.I).NOPART,JNTRIAL)
t832. CALL RESTAT( AMMOIlo.KOMUN. 4.NTRIALI
1833. CALL RESTATI TRAP(l.lI.NCTRAP95,NTRIAL)
1834. CALL RESTAT(MATERL(1ot.INMATL.6.NTRIAL)
1835. CALL RESTAT( POLSI.1I.NOPCL. 7,NTRIALI

1836. C
1831. RETURN
1838. 101 FORMAT ('1'. 30XOTARGET DAMAGE STATISTICS FCRe91490 TRIALS',/./,
1839. X f TARGET PERCENT AVERAGE HITS STD DEV AVG CBU STO 1
1840. X.'DEV BCMB COVERAGE,aX. KILL PROBABILITIES',22K.'BLDG '.f.
1841. x ' NO ATTACKS HIT PER ATTACK OF HITS CCVERAGE COVE'.
RA42. X #RAGE R R2 PEOPLE AGE PARTS AMMO TRAP,

1843. X ' MATERL BLDG KO/NAME I.//)
1844. 10? FORMAT 1' 9./. 40X. 'TARGET TYPE 0 '913./1

1845. 103 FORMATS' '.14,3X8F6.1.3XFT.2.TXF6.2,3X8F6.2.3X.F6.2.
1846. X 8F1.3. 6X. 4A41
1847. 104 FORMATS' './. ' AT LEAST ONE MINIMUM RUNWAY SECTION WAS OPEN AFTE

1848. XR'. F6.10' PERCENT OF THE ATTACKS'*/./$
1849. 105 FORMAT(' f.'WHEN ALL RUNWAYS WERE CLOSED* '.F6.2°''.F6.2.
1850. X01 HOLES REQUIRED REPAIR. ON THE AVERAGE. TO PROVLDE',

IRSI. X I A 141N!MLM RUNWAY'.//I
1852. lob FORMATI' '.14.3X.F6.1,3X.F7.2,TXF6.2.3XKF6.2o3XF6.2.
1R53. X SF7.3. 2X.13.IX. 4A41
1054. 108 FURMATI' '. 8X.' - ' ...... 4X.'- .. I', KX.Fb.2,3X.F6.2 I
less. 109 FORMAT' '.55X, .- ./.' '.54X.F6.2 I
1856. END
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1858. SUBROUTINE C8U
1859. IMPLICIT INTEGER *2 (A-Z)
18s0. INTEGER 4U STAT
1861. REAL *11 PHI, S. C, T, CT, AO, Al, A2, A3, A4, A5, IT, YT,
1862. x -TAT, P;, PSP, PST, PSCOV. TOTC, SIN, COS
1863. C THE FOLLOWING JCL INSERTS TSART4A@S COHON "BASIC"
1864. // DD DSN=*.STEP1.CORNON.DISP=SHR
1865. // DD *,DCBBLKSIZZ=800
1866. COMMON /STATS / STAT(500,17),NSTAT(8),NTRIAL.ITRIAL,NSTAT
1867. COMMON /CBUHIT/ CBUHT(200,2), IR(50), KCBU, KPTI
1868. DIMENSION NCOV(16.16),ICOV(16,16),PSCOV(16,16,6),PST(6),
1869. 1 X(4) ),Y(4) rX(U). *TY(S), WD(10)
1870. C COMPUTE PATTERN DIAGONAL DIMENSION
1871. DO 2 NNPN 1, 10
1872. VD(NMPN) = '1
1873. L.'H = -EMD(NWPN,I,1)
1874. IF (LTH *LE. 0) G0 TO 2
1875. MID = END(NVPN,2.1)
1876. WD(NVPN) = ((LTH*LTH + WID*VID)**(.5))/2.
1877. 2 CONTINUE
1878. C AT THIS POINT THE PROGRAM NON CHECKS, TARGET BY TARGET, FOR
1879. c WHATEVER CBUOS HAY HAVE COVERED ANY PART OF THE TARGFT.
1880. DO 200 L = 1, NT
1881. C **************S, FOR EACH TARGET
1882. INITI = 0
1883. C COMPUTE TARGET CENTER
1884. TCX=(rGT(L,1) +TGT(L,5))*O.5
1885. TCY=(TGT(L,2) TGT(L,6))*0.5
1886. C TARGET DIAGONAL
1887. XA=TGT(L,1)-TGT(L,5)
1888. YA=TGT(L.2)-TGT(L,6)
1889. To = 0.5* ((XA*XA + Ai*YA)** 1(.5))
1890. NCBUHT = 0
1891. FLAG = 0
1892. DO 91C I = 1, NA
1893. C ***********$***** FOR EACH ATTACK
1894. IF (1R(I) .EQ. 1) GO TO 40
1895. INIT2 = 0
1896. NWPN = ATT(T,9)
1897. LTH = -EMD(NWPN,1,1)
1898. IF (LTH .L?. 0) GO TO 40
1899. MID = END(NWPN,2,1)
1930. TOT = D(NUPv.) * TO
1901. NS = ATT(I,7)
1902. 11IT3 = 0
1903. DO 20 M = 1, NS
1904. C ************S** FOR EACH W:APON
1905. NCBUHT = NCBUHT + 1
1906. XB = CEUHT(NCBUHT. 1)
1907. IF (XB .EQ. -1000) GO TO 20
1938. Y3 = CBUHT(NCBUHT, 2)
1909. C DISTANCE BETWEEN TARGET AND PATTERN CENTIRS
1910. D = ((XB-TCX) *(XB-TCX) + (YB-TCY)*(YB-TC'))'*(.5)
1911. C ZARGET CANNOT BE HIT IF D GPEATIR THAN TOT
1912. IF (D *GT. TOT) GO TO 20
1913. FLAG = 1
1916. IF (INIT3 .GT. 0) GO TO 16
1915. INIT3 - 1
1916. PHI = ATT(I,1)/57.3
1917. S * SIN (PHI)
1918. C COS(PHI)
1919. SL = S*LTH

1920. SW = SOVID
1921. CL = C*LTH
1922. CV = CONID
1923. DO 5 J = 1, 16
1921. DO 5 K - 1, 16
1925. 5 NCOV(J.K) - 0
1926. 16 CONTINUE
1927. 11(1) - XB - (SL CV)/2.
1928. X(2) - X%(1) +SL
1929. 11(3) , 1X(2) + CV
1930. 11(4) - 11(1) # Cu
1931. TT(1) - TO 4 (SU-CL)/2.
1932. Y(2) -YY(1) CL
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1933. ¥ (3) = Y1(2) - SW
1934: Y(4) = YY(1) - SW
1935. IF (INIT2 .G. 0) GO TO 18
1936. INIT2 = 1
1937. C FIND WESTERLY CORNER
1938. ILX = 1
1939. D3 15 NN = 1,4
1940. 15 IF (ZX(NN) *LT. XX(ILX)) ILX I N
1911. IF (S .EQ. 1.0) ILX = 4
1942. C RENUBDER CORNERS SO THAT CORNER #1 IS THE MOST VSTERN
1943. IDIF = !LX - 1
1944. C COMPUTE AND ADJUST TAN AND COTA4 AS REQUIRED
1945. IF ((S .EQ. 0.)) .OR. (C EQ. m.'-)) GO TO 28
1946. IF ((ILX .EQ. 2) .OR. (ILX .EQ. 4)) GO TO 26
.1947. T = S/C
1948. GO TO 27
1949. 26 T = -C/S
1950. 27 C

T
= 1./T

1951. 28 CONTINUE
1952. 18 DO 22 IN = 1.4
1953. NEW = NN - IDIF
1954. IF (NEW .LT. 1) NEW = NEW + 4
1955. X(NEW) - XX(NN)
1956. Y(NEW) = YY(NN)
1957. 22 IF (KTEST .GT. 4) WRITE(6,1103)NEW.X(NU),Y(NEW)
1958. IF (INITI *GT. 0) GO TO 31
1959. C CREATE A 16-POINT GRID ON TARGET - USE MORE POINTS 'OR LARGE TGTS
196C. INIT1 = 1
1961. NXD = 8
1962. NYO = 8
1963. IF (TGT(L, 12) .G T. 250.) NYO = 16
1964. IF (TGT(L,12) .GT. 101'0.) NYI = 32
1965. IF (rGT(L,13) *GT. 250.) Nil = 16
1966. IF (TGT(L,13) .GT. 1000.) N10 = 32
1967. NXT NXO/2
1968. NIT - NYO/2
1969. DO 29 3 = 1, NXT
1970. DO 29 K - 1, NyT
1971. ICOV(JK) = 0
1972. DO 29 NP = 3,8
1973. 29 PSCOV(JK, (NP-2)) - 1.0
1974. Nil = Nio - 1
1975. NI1 = NY3 - 1
1976. XO = Rio
1977. Yo = NYO
1978. A) - TGT(L,I)
1979. Al = (TG?(L,71-TGT(L.1))/bO
1980. A2 = (IGT(L,3)-TGT(LI))/yC
1981. A3 = TGT(L,2)
1982. A4 - (TGT(L,4)-TGT(L,2))/YO
1983. AS - (TGT(L,8)-TGT(L,2))/XC
1984. 31 CONTINUE
1985. C TEST TO SEE IF TARGET CORNERS COVERED By PATTERN
1986. klN 0
1987. NGIN = 0
1988. DO 1) NC = 1, 7, 2
1989. IT-TGT(L,NC)
1990. TITIGT (L,NC+1)
1991. IF (MIST *GT. I) VRITE(6.1V1) XT,YT
1992. IF ((1T .LE. X(!)I.OR.(XT .GE. 1(3))) GO TO 10
1993. IF ((YT *Lt. Y(4)).OR. (YT %GE. Y(2))) GO TO 10
1994. IF ((S .EQ. 0.) .OR. (C .IQ. 0.)) GO TO 9
1995. IF (IT *GE. (Y(1).CTO(XT-X(1)))) GO TO 10
1996. IF (TT.Gt.(Y(2)-T.(IT-1(2)))) GO TO 1
1997. IF (YT.LB. (Y(4IC?*(KT-X(4)))) GO TO 10
1998. IF (IT.LE. (Y(1)-T*(XT-I(1)))) GO TO 1
1999. 9 lyNIN 1
2000. 10 CONTINUR
2001. IF (MIST .GT. 3) NRITE(6,1112) NI
2002. IF (slI .LT. 4) GO TO 34
2003. C IF ALL CORNERS COVTRED BY PATTERN, TARGT FULLY COTTED
2004. Do 32 J1, IXT
2035. 00 12 K a 1, Nr?
2016. 32 lCOV(J,R) a NCOV(J,K) * 1
2007. GO TO 33
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2008. C IF PARTIALLY COVERED, ESTIMATE PACTION THAT IS COT-BED
2039. 34 CONTINUE
2010. DO 30 NX = 1,NXI,2
2011. DO 30 NY = 1,NI1,2
2012. 3 - INX+l)/2.
2013. K = (1i¥ 1)/2.
2014. C GRID-POINT DIMENSIONS
2015. IT = AO + NX*A1 + NY*A2
i016. IT - A3 + NY*A4 + NI.AS
2017. CHECK IF WITHIN RECTANGLE ENCLOSING PATTERN THAT IS PAPOLLTL TO
2018. C AXES
2019. IF ((IT *L

T . 1(1)).OR. (IT *GT. 1(3))) GO TO 3'1
2020. IF ((IT *LT. Y(4)).OR.(YT .GT. T(2))) GO TO 30
2021. IF ((S .EQ. 0.) .OR. (C .EQ. 1.)) GO TO 35
2022. z CHTCK IT POINT IS WITHIN ACTUAL CBU PATTERN
2023. IF (IT .GT. (Y(1I)CT*(XT-X(1)))) GO TO 30
2024. IF (YT .GT. (Y(2)- T*(IT-X(2)))) GO TO 3?
2025. IF (YT .LT.(Y(4) CT*(XT-X(4)))) GO TO 3C
2026. IF (IT .LT. (Y(1)-T*(XT-X(0)))) GO To 30
2027. 35 NGIN - NGIN + 1
2028. NCOV(J,K) = NCOV(.,K) 1
2029. IF (KTEST .Gr. 5) dRITE(6.1015) NX,NY,XT,YT,NGIN,NCOV(J,K)
2030. 30 CONTINUE
2031. 33 CONTINUE
2032. IF ((WIN + NGIN) .3Q. 0) GO TO 20
2033. C RECORD ANY COVERAGE AS k *HIT'
2034. NHIT(L) = NHIT(L) + 1
2035. NCBU(L) = NCBU(L) * 1
2036. IF (KTEST .GT. 4) WBITS(6,1016) L, 1ITT(L), NCEU(L)
2037. IF ((TGT(L,11) .LT. 1) .OR. (TGT(L.10) .EQ. 1.)) GO TO 13f'
2038. TF (RHIT(|L) .GT. 25) GO TO 130
2039. DO 121 J = 1, NST
2043. IF (MHIT(J) oEQ. 0) GO To 1. 0
2041. IF (MHIT(J) .NE. L) GO TO 120
2042. HIT (J,1NHIT(L))=XB
2043. HIT (J.2,NHIT(L))=YB
2044. HIT (J,3,NHIT(L)) =WNPN
2045. IF (NHIT(L) .EQ. 25) WRITE (6,1007) L, ITRIAL
2C46. GO TO 130
2C47. 120 CONTINUE
2048. 130 CONTINUE
2049. I? (TGT(L,10) .NE. 1) GO TO 15m
2050. IF (RHIT(L) .GT. 250) GO TO 15C
2051. DO 140 J = 1, 5
2052. IF (31i1(J) .EQ. 0) GO TO 151
2C53. IF (NR (J) .iE. L) GO TO 14
2054. HITR(J,1,NHIT(L)) = IB
2055. HITR(J,2,NHIT(L)) = YB
2056. HITR(J.3,NHIT(L)) = NUPI
2057. IF (VHIT(L) .EQ. 250) WRITE(6,1009) L, ITFTAL
2C58. 140 CONTINUE
2059. 150 CONTINUE
2060. C F**,l, ***********l **O* RECTCLT FOR MORE V-APOqS
2061. 20 CONTINUE
2062. IF (I11T2 oEQ. 0) GO TO 40
2063. 00 160 NP = 3, 8
2064. PK - ED(NVPNTGT(L,10),NP)/100.
2065. PSP - 1. - PK
2066. DO 160 1. NIT
2067. DO 160 K - 1, NTT
2067.1 IF (NP ,GT. 3) GO TO 16f
2068. ICOV(JK) - ICOV(JK) + NCOV(J.K)
2069. 16) PSCOW(JKuP-2) = PSCOV(J,K,NP-2)*PSPe**COV(J.K)
2C70. C ****, ,***,,e****e.$$e, RECYCL? FOR MORE ATTACKS
2071. 40 CONTINU
2072. IF (FLAG EQ. 0) GO TO 200
2073. TCOY - 0
207#. DO 165 NP - 3, 8
2075. 165 PST(IP-2) - 0.0
2076. DO 170 1 = 1. WIT
2077. D0 170 K - 1. lYT
2078. IF (ICOl(p,K) .GT. 0) TCOI - TCOY * I
2079. DO 170 UP = 3, 8
2180. 170 PST(NP-2) = PST(NP-2) (1. * PSCOV(J,K,UP-2))
2081. TOTC - lITeNYT
2082. COVIL) a TCOV/7OTC
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2093. DO 180 NP 3, 9
2C84. 180 P(L.VP) - - (I.-P(LNP))*(I.-PST (NP-2)/TO7C)
2085. IF (KTEST G.Z' 3) 1RITE(6, 1004)LTCOV,7OTC, (PST I),Z i.6),
2086. 1 COV (L) (P(L.I) I1,8)
2087. C *R******************* 8ECYCLE FOR NOPT TAGOETS
2068. 2C0 CONTINUE
2089. R.TURV
2090. 1001 FORMA?( @,I IT vP8.,f YT 0,Y8.1)
2091. 1002 FOPFAT(v v i mEN 1,14)
2092. 1003 FOflAT(v I NEW f,13,2110)
2C93. 1134 FORMAT(' #,OTGT'1Ik, C0¥4., ,4 TOT',F6o.-,4 PST' ,

20)4. 1 6F6.3.0 COV'F6.4.1 PK1.6P6.3 1
2095. 10)5 FORMAT(* ', 4X 4,13. NY ',I3,2P10.,2?11)
2096o 1 06 FOPMATVo '.' TT 1,14,' IHIT°,15, '  mCo0t,15)

.2C97. 1007 FOR.AT(IV.',f*-*
* 

ONLY 25 HTTS WER! STORYD POP TAPG!? 00,
2C98. 1 13,' DOPING TRIAL 01,14.4 ****%)
2099. 1C09 ?OPMAT(V'.'*** ONLY 25C H!TS WRS STORED FOR -KPGETt,
.Io X E0.!3,4 DURING TRIAL #1,14, ***')
• 1j1. 'i
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2103. SUBR3UTINE PLCTHT(.NHNRLTHMID)
s.14. IMPLICIT INTEGER *2 (A-2)
2105. REAL *4 y
21)6. COMMON /NIS/ XN(250).X(250),NZ(250)
2117. DIMENSION ICOL(133)
2108. DATA ISK / 1a /,IX/ 1H /I¥/ 1H+ /,IS/ I- /,IE/ IN' /
21)9. C THIS BOUTINE PLOTS THE IMPACT POINTS (BUT NOT CRATEPS) POE

2110. C ALL "ITS THAT HAVE BEEN STORED FOR A RONVAY/TAXINAT. !T
2111. C WILL PLOT ALL HITS THAT AFFECT RUNWAY OPERATION UP TO 50 'FEEC'
2112. C OF EITHER SIDE OF (OP TO) A 300 'FOOT' PUNWAY. PUNNAT L!rGTH
2113. C IS LIMITED TO 13000 'PE!T'.
2114. IMID = VID/10 + 5
2115. LEN - LTN/100 + 1
2116. IF (LEN .GT. 129) LEN = 129
2117. LU - LEN/10
2118. L! = 13*LU + 1
2119. LU = LU + 1
2120. DO 00 J = 1,40
2121o I = 41-J
2122. DO 10 N = 1,129
2123. 10 ICOL(N) = IBK
2124. ICOL(l) = IE
2125. ICOL(LEN) = IE
2126. IF ((I .ME. 5) .AND. (I .ME. INID)) GO TO 14
2127. DO 11 NS = 1,LEH
2128. 11 _COL(NS) - IS
2129. DO 12 NS - 1,LI,10
2130. 12 !COL(OS) = IT
2131. 14 CONTINUE
2132. DO 2C N 1,NH
2133. NY = TNIN)/IO + 5
2134. IF (NY .ME. I) GO TO 20
2135. NI = XM(N)/100 + 1
2136. IP ((NM .LT. 1) .OR. (NX .GT. 129)) GO TO 27
2137. ICOL(NXI = I
2138. IF (NZ(N) .EQ. 1) ICOL(NX) = I
2139. 2) CONTINUE
2100. Y = I/5.
21o 1. LY=Y
2142. IF ((Y-LY) .ME. 0.I) GO TO 31
2143. LYY - 5*LY - 5
2140. WRITE (6,101) LYY, (ICOL(M),%=1,129)
2105. GO TO 40
2146. 30 WRITE (6,102) (ICOL(N) ,M=1,129)
21107. 0 CONTINUE
2118. WRITE (6.103) ( I1 =1,12), qR
2109. RETURN
2150. 101 FORMAT i' 1,12,129A1)
2151. 102 FORMAT (' ',2X,129A1)
2152. 103 FORMAT (1 '' 0', 12(8X.I2),/,
2153. X 001,' TENS BY THOUSANDS OF LvNGTH UNITS './,,
2154. X 40X, IMPACT POINTS ON RUNWAY NUMBEP 1,12,/,
2155. X 37X, * (* POINT IMPACT MPN * = CEU C7NTRCID)')
2156. END
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21j$. SUBPOUIINS JMEMO(NJMEM,D.NAK 7!ST)
2159. INTEGER *2 NJMEM, D. NA, KT!ST
2160. INTEGER *4 EE
2161. DIMENSION 2(9), EE(9), D(11)
2162. C THIS SUBROUTINE PPOVIDES THE VS!? 'METHOD 2' AS OUTLINED TV T"
2163. C 8-74 WANG 70o US12RS'S MANUAL FOR JM!M OPFN-ETID M-THODS.
2164. C THIS TEAJECTORY PROGRAM PERMI7S AIDA USEFS TO PRESCRIBE THE
2165. z ATTACK DATA AS IN JMIA. THE SUBROUTINE LnGIC IS TKKN DIRECTLY FROM
2166. C THE 3EREINCED PUBLICATION AND USES NOTATION CLOSELY PARALLELING
Z167. C THE ORIGINAL. ONLY THE OPATTEPN RADIUS' COMPUTATION (USED WI-H
2168. C ROCKEYE) IS OMITTED.
2169. NJIIEM = NJMEM * 1
2170. 4CNT = 0
2171. IF (NJME! .EQ. 1) WRITE (6,101)
2172. PEAD (5,102) (lE (I) oi=1,9)
'2173. DO 16 I = 1,6
2174. 16 1(I) = EE(I)
2175. DO 18 1 = 7.9
2176. 18 E(I) = E!(M)/1000.
2177. WRITE (6,103) NA, (D(I),I=I,6)
2178. WRITE (6,104) (P(1)11=1,9)
2179. DO 20 I = 7,9
2180. 20 D(I) = D(I1)
2181. Vl = 1.688*E(1)
2182. V = VI
2183. rH = E(3)/57.3
2184. VX = V*COS(TH)
2185. VY = -T*SIN(TH)
2186. TR = (D(7) - 1.)*E(8) + (P(5)-1.)*E(9)
2187. DI = TR*VX/2.
2188. Y1 = E(2) - VY*TR
2189. YI = (11 E 1(2))/2.
2190. Y = TI
2191. TF = 0.0
2192. vFi 0.0
2193. THF=0.0
2194. IF (-(7) .GT. 502.) GO TO 1
2195. YT = 0.0
2196. IF (3(7) .E0. 0.0) GO TO 2
2197. TPDfE (7)
2198. GO TO 3
2199. 1 YT - E(7)
2230. 2 TPO= 99.
2201. 3 CONTINUE
2202. DG - 32.17/(E(4)*3(4))
22)3. 7 CONTINUE
22314. IF (KTEST .GT. 5) NPITE (6,116) T?,Y,T
2215. NCNT - NC.T * 1
2236. IF (UCNT .GT. 2000) GO TO 31
2207. NCNT2 = 0
2208. C = V/220. - 3.

2209. I? (C .GZ. 3.) C = 3.
2210. IF (C .LT. 1.) C - 1.
2211. DD - C*DG*EP(-Y/31002.)
2212. DT- 10./(DGeW*V)
2213. IF (DY .GT. 0.51 DT = 0.5
2214. GO TO 13
2215. 5 CONTI.UE
2216. ?F = TFO
2217. WY VTYC
,e218. Y - YO
2219. IF (KUZST .GT. 51 VRITE(6,107) DT, IY
2220. XCNT2 - WCNT2 * 1
2221. IF (NCNT2 .GT. 100) GO TO 31
2222. 13 CONTINUE
2223. TFO - TI
2224. TF - TY # D?
2225. IF (TF .LT. TPD) GO TO 4
2226. T? TPD
2227. DT - TF - TW0
2228. 4 CONTINUE
2229. 110 - TV
2230. IY I VY*(1.-W.DT0DO) - 32.17*D?
2231. TO T Y
2232. T T Y DT*(WVYW.Y)/2.
2233. IF ((T IT) .GE. -1.) GO TO 6
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Z3 4. AZ - TYGOVODD * 32.17
2235. Z - VTOVeTO * 2.0$(Y0-Y)sZZ
2236. DT - (VYO + *O(o5))/ZZ
2237. GO TO 5
2238. 6 CONTINUE
2239. VIC - VI
22*0. IX " =l*II.*V*D?*DD)
2241. D 1 DX + DTO(VXO•VI)/2.
2242. V = (11*VX * VY*VT)**(.51
2243. IF (TT .EQ. TPD) GO TO 12
22414. IF (1(7) *GT. 50.) GO TO 11
22#45. GO TO 10
2246. 11 AID - ABS((Y-E(7)))
22o7. IF (AID .LT. 1.) GO TO 12
2248. IF (KTZST .GE. 5) WRITE (6,109) AID. TV
2249. 1) CONTINUE
2250. IF (KIST .GE. 5) URITE(6,108) Y
2251. IF (I .G!. 1.) GO TO 7
2252. 0 TO 15
2253. 12 CONTINUE
2254. Z - -HT/V
2255. ZZ. (1.-Z*Z)os(.5)
2256. THNATAE(Z/ZZ)
2257. DG - 32.17/(E(5) *3(5))
2258. 'PD, 99.
2259. YT - 0.0
2260. IF (9(7) .GE. 500.) E(7) 1 0.3
2261. GO TO 10
2262. 15 Z = -VT/V
2263. ZZ - (1.-Z*Z)**(.5)
2264. Al - ATAN(Z/ZZ)
2265. SR - (DX*DI * 1*T1)**(.5)
2266. !? (D(5) .EQ. 0.)) GO TO 8
2267. BP - D()/1000.
2268. CP - 0(5)/OOC.
2269. GO TO 9
2270. 8 BP - 0.000573*D(4)
2271. CP - BP
2272. 9 CO?INUE
2273. U - (2(6)*E(6)*OTFTF)
2274. D(M) - (U + (SRE*SR$9P/Y)**2.)**(.5)
2275. DIS) = (U+CP.CPSSR*SR) ** (.5)
2276. SRT * S/100.
2277. D(8) * V1*Tg*STIN(A!-'H)/SIH(A!)
1278. DISP D D(6)
2279. D(10) * DISP*SRT
2280. D(6) = D(10)/Z
2281. AID - 57.3eA!
22u2. THPD- 57.34THF.
2283. V?:'!(6.10S) TF, SR. AID, TRID
2284. ZETUal
2285. 30 17IT! (6,110)
2286. STOP
2287. 101 FORMATl'18,201,9JRIE FORMAT ATTkCK DATAI,/./f *,
2288. I'ATT NO HUG X-MPI V-MPI CFP(flip) (pl!?) Dt! E

2289. IP*,/# 1,
2290. 1I SPEED hL7ITUDE DIVE T1 R M "FFN2 WI
2291. ID TD/HP T
2292. 102 PORRAT( 61, 916 )
i293. 103 FOINAT (111.16.7111
2294. 1014 POPHAT ( ',61, 6P10.1, 3V10.3)
2295. 105 FORMAT(@ 4,301o,?r ',FS.2,9 S!C SR ',F7.0' m!? '.
2296. 1 'IIPACT ANGLE 9,T5.2,' DEG (PUI4G %IGLZ %,VS.2,0 D!G)*)
2297. 106 ORNAT(l 0o9 * '1,P6.3,6 SEC '18.0,' FEET '.P8.1,' FT/S-C')
2298. 107 FOlRAT(l 0,101,' DT '.F10.4,0 V!PT VEL',FlR.3)
2299. 106 VONRAT(' ',9ALT '.P10.2)
2310. 109 FORnAT(' *,'ALT DIVFr.F13.2,' TP ',Pl".2)
2331. 110 FOIRAT(' '*/I *,'LOOPING IN1 3.410. CHECK INPUTS AND/Ov TESTS'
2302. 1 ' VITK KTRST - 6.'1
230). END
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2jua.IfiPLICIT INTSULH *2 (A-Z)
43)7 t.AL 41 PI,PHL.BBL.SUCTC-.TH.CHI.SC.CC.AID1.A102.ODDU.

134 ST G, CTG. XT .yr, 1. f . .DEN, DEN 1, ElIT 1,TCOW , LDGHT, PS,
230)9. 1 SElL. SLIN.COS, SXGBS,SGDS,. SIGR,SIGD, CI.C2,C3, SIS2,
12310. 1 X, Y, F. fo DS, DILI, DLL2, DIV, ISIS, TSDS, PSR
2411. c Tkit FULLOWIhi~ JUL 1MNiXTS TSARINA'S CONNOR %BASICw
4412. D/D bb=*.S7LPI.CUMMOM.DLSP=SHR
2313. / on *,D~,6-BLKSIl-~80O
231.. DIALYSXON IDtb), EIIITI(100), P38(3). TCOV(2), BLDGNiI(2)
d315. C THIS RU.UTIM ASTLRAT&S THE ElP&CIEO MURBERS OF SITS FOR ATTACKS
d-3 1. C wITa POIME-IdPACT dBAPONS OMLI.
2317. SCYCLi - 0
431 d. IF (E2.&ST.GT.1)RITE46.10)MTRIL.PITjODI
2319. CCUMT - 0
2320. PI = 3.1'u159
2321.
4343 . C XRMTHATAK NATAIE
"3. C ANM TuATASONATATE
234. DO0 00 1 - IMA
4325. MU - ATT(1.93
2326. IF (ENDIMV.,,) .Gf. 0) GO TO 5
2327. CUNJT = COUNT + 1
2328. IF (COUNT .9W. 1) NRITk(6,100.)
d329. Gu, To 200
2330. 5 J~IL - WPNEEL(MM)
2331. MV a ETYPE(M1.)
4332. IF (9V GT1. 3) NV - 3
2333. SILAG - 0
2334.. MS - ATT(1.7)
2335. LS - ATT(1,8)
2336. Pl-~ ATT(I,1)/57.3
2337. 3 a SI(PuI)
2336. C *COS(PII)

2339. If ((ATT(I.1) .SQ. 0) .03. (ATT(I.1) .30. 180)) GO TO 10
23*0. CT -C/S

41. GO TO 20
2342. 10 MfAG - 1
2363. 20 CONTINUA
2361.. Np U S
231.5. OLS 0
231.6. It (OP EQ0. 1) GO To 21.
43647. 01.5 - LS/ (UP - 1)
231.8. 21. CONTINUA
a3349. I a ATT(I,2) - SOLS/2.
2350. T ATT(1,31 - C*LS/2.
d351. SIGNS = 2.200*ATTLI1.)*ATT(I.4) + ATT(I.6)*ATT(I,6)
2.352. SIGDS -2.200*ATT(I,5)*ATT(I,5) f ATT(I.1010ATT(I,10)
dis5i. TsmS a2*S1GBS
4351.. 755 a 2*S100.
2355. SIGN aSIGIS**(.5)
2356. S100 4L~GDS**(.5)
2357. P - 1. / (SIGR*SIGD*6.2832)
2358. IF (KTEST .GT. 71 WRITE(6,10)08)I,LSMP,D)LS,X,x.SIGR,
2359. 1 SIGD, F
2360. MR - 1
2361. Mix0 - IBD(NNSHLLT.1)
d.36 2. 2d CONTINUE
2J63. C
2361.. U FUk EACH ZAUG91 LOIPUTZ THE EXPECTED MURME OF SITS FOR ATTACK 010
23b.5. #.
2366. 00 160 L = 1,422
2J67. DNm - 0.0
41368. if ((v3.LQ.2 .AlU. (ANDI.Bg.O)) GO To MS
2369. TGTA a TGT(L.12)
2370. TGTB - VTdi2L,13)
2371. IF (381 .ME. 0) GO TO 30
2372. in - 0
2373. Go To 32
2376. C
2375. L; T~a, AVARAGA hIT 031.511! IS DETLINMD Of AVERAGING TIE BIT DEUSIT!
2376. c OV&R SIVARAL POINTS Of A MZCTAMGLE UHOSE MANBSIONS ARE CHOSEN TO
2377. C OAKS ITS A3AA LIUAL IN SIZE TO THE ARIA 311115 WHICH, THE 1AUG31
2376. C COULD BE MIT, TAKING INTO ACCOUNT TRX MOUNDED CORMHS OF THAT ARIA.
2M7. c
4380. 30 Cl a (IOTA * TGTaI/2.0
2361. Ci 3.11.15926/4.0
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aaa. CJ - - C1*689I - C208010kl
23.1 :J: LA (-C.1 (Cl*cl - *j*(5)/.
i3844. 32 TO1 a TGTA *2*IB
2385. TLI - TGTS 21418
23864. TV TGT2(L,91/57.3
2387. SIG SIN7 (TH)
2308. CIG COS(THI
2389. U 0.0*
2390. V *0.0

2391. IF (An .1.0. 0.0) GO TO 35
2392. U (STG1 +CTG) * AN
2393. V (SIG - CTG) 0 98
2394. is CONTINUE
239S. XD(1) - TGT 2(L, 1) - U
2396. AD(4 - TGT2(L,2) +4 1
1397. X0(3) - TOT2(L.3) 14 V
2398. XD(4) - TGt2(L.4) +4 U
2399. AD (5) - TGT2 (L,5) +4 U
2400. AD(14) - TGT2(L,6) - V
2401. 15(7) - TGT2(L,71 - V
24402. XD(b) - TGT2(L,81 - U
21403. CHaT - Pjjj
240a4. ac SLI(CtI.)
2405. COB c (CH!)
2406. Si (SIG&SOCC*CC +SIGDs*SC*SC)**(.5)
2407. 52 (SIGRS14SC*SC # SIODS*CC*CCI**(.5)
Z408. bil a(d*TLI/SI) +4 1
21409. a2 (4*?L2/S2) + 1
21410. IF? (KTZS *GT. 91 WRhT&(6.1009l al, N2, S1, S2
;1411. IF ((Ml + W2) .GT. i) GO TO 100
d4 12. DO 90 K - 1.7,2
2413. AT a XD(K)
4414. IT-A 1(1. 1)
1415. a1 = - AT

214114. 1! (IFLAG .*SQ. 1) GO TO 40
1.417. If - 11 - I +4 CTS4Z
21418. D - Y*
21419.3 a - £1C I/S
21420. GO To 50
2t421. 140 D a 4
4422. 3 a 4X-T)OC
2423. io AIDI= l /TD
2.424. It (AIDI .GT. 12.) GO TO 90
21425. Do - SE114-AIDI)
44214. MIXLLL - 14L11Lk #4 I
21&27. DO do 3 = a N

~44d.A102 = slM/TSSS
2429. IF (AIa)2 uiT. I.A.) Go TO 10
2430. Ab S111(-AID2)
d.43 1. a~ DLN *4 03140
,,*32. N4C!LLk - NI.11.jL +4 1

21433. IF (KT&ST GT?. lul 11d4lJI.%XTUD.S.E
214314. 71 h b- A-LS
i4j5. 80 CONTINUE
4436. 90 CONTINUE
2437. bd a b/4*P
21436. G.O To 160
4439. C IF TilL TAMOMI DIR~bSIONS ARE SMALL (I.S. LESS THAN .JML-QUARTER
9440. C. TH86 IkOJACTION 0? SIGMA PARALLEL TO TaiL TA3G&T EDGE) THE SIT
2441. c &MSITY 15 IAILN As THE AVSIAus 0F THE VALUES AT THE FOUR CORNERS.
2442. C It 1T 15 LAROLA, A GRID Of INTERNAL PULNTS IS ESTABLISHED AND
2443. TH&i 911 Aj£NSITI IS TAILI AS THI AVERAGE OVER1 THE INTERVAL POINTS.
9444. 100 cuNTINUE
d445. OIL1 T LI/ (b1.1)
g1446. 013.2 *tLi/(h4.1I
2447. mul a1 + 2
2,44a. MN2 82142
21449. DIU 15J II 1.Asl
2450. 600 150 Na 1.N12
4411. Ita 10(1) *(8-11 *i#L1*STG + (N-1)*IL24CTG
24152. IT aL 6(2) *(fl-1)OD1LIOCTG - (N-t)*01L2*St3
2453. As A - It
2454. It (N? LA%; W5. 1) Go T0 110
,wis* ITaT - I *4 crixI
a41b. v c 1*lS
414). i - V1*C - XE/S

44)d4% ;o l 120
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2 Iti . 111,~ - (

2404. IF (AIJ~1 .,;T. I,-.) Gu 13 15U
24U3. W 3rz~k?)-AI31)

IF ((ik.)ui.1L.b) IV =.
24bb. IF ((.i.j.(.(N. E3.Nt.2) )Liv = DIV +2.u

/407. IF (DIV .Nl. J.01 DD = DD/ilV
Z406. N:i.LL= N:L. . 1

i-40 . L. 1... Ki = 1"4p
247vj. All02 =
,471. iF (AIL2 .G. le.) G,) Id 133J

471*3j

24).. =C~.. .iCILLE + 1
2.475. IF (Ki'fT2i GrI. 12) I(.0bL FTyDD 4DE
'410. 1)) Li = t,-J
,477. 141 "'--'1IN U L
2478~. 151 :LlhllNJL
z47,). 1.t.N = l).N/( , + (1+ 024 N1*NZ) *NP)
2,6d U. 101 0 hlI NJ L

Z414. L.ill(L) DLN*lLl*TL2

,44d7. L.
2468. C RkiPIAT FOR EACH TARGET
2489. C
249U. IF ((NO S~Q. 23.0. (NY .Lr. 2)) GO TO 195
291. PSR(1) =(100. - EMD(Nw, SHELT, 12))/100.
2492. PSH(2) = (101). - Vi80(NW, SHELr. 14))/100.
2493. DO 190 L = 1,MT2

24946. ij 190 b6 = 2.369
2495. 190 P2(LNkI) -1. - (I.- P2(LN.1))*(PSR(N-13**41Tl(L))
2496. C
,1497. IF (KTt.Sl GT. 4) WHITE (6,1011) PSS, (EHrITl V) ,K=1, 6)
2498. C
i.499. Psiq1 = I) 00.-EHD(WV,SiIELT,333/100.
2500. e&h(2j 1O-N(4SIST4)10
2501. PSR(3) =(100.-EflD(NW,SHLT,5)/100.

2502. Do 192 L -1, ST2
2503. DO 192 N = 6, 8
25014. 192 i

4
2(L,N) - 1. - (1. - P2(L,MN33*(PSB(N-5)**EHITI(L))

2505. C
2506. IF (KTMLST GOT. 4) 8dRITh(6,l011) PSa,(MHITI(g) K-1,6)
254)7. C
2508. 195 CUUTINUE
2509. OR ME + I
2510. ViNDI *EffU(NM.5161LT.10)
2511. IF (MR4 SQ. 21 GO TO 28
2512. DO 19d L. = ,WT2
2.513. PS -(100. - 38(SW, SHLLT. 13))/100.
25114. 19d P2IJL,S) - 1. - (I. - P2jL,5))*(PS**EHiITl(L))
2515. 200 CONINUE
2516. C
2511. C RhPEAT FOR EACH ATTACK
2518. c
2519. Do 205 L - 1, MT2
2520. P2(L,1) - 1. - ShXP( -C0V2(L,1)3
25111. le 5 P2(L,2) - 1. - SAXP( -C092(L,2)
,1522. IF ($PRINT GT1. 2) RETURN
2.523. WMITI(6,1000) NCICLE
2524. W11TA (6,10023
2525. ON 0
2526. TCOV(1) - 0.0
2521. TCOV(2) - 0.0
2528. OLOGUT(13 - 0.0
2529. BL.0011(2) - 0.0
2530. ou 210 L - 1,NT2
2531. No - NY 1
2532. 00 208 1 - 1.2
2533. TLOV(I) *TCJV(l) + C092(Lol)
25346. 208 &sLDGHT4Z) - ILDUTI) f (I. -SBI&'(COV2(L.1333
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2535. WR1TF (6,1004) i..cOV2(L, 1). C OV2 (L,2) D (P2(L.J).j-1,8)
iS36. ;210 CONTINUE
1537. OLOGUT(1) = OLDGMT(1)/MN
2538. BLDGHT(2) - LDGb1(2)/NN
2539. WR11k (6,1010) TCOV(1), dLUGHT(1), TCOV(2), BLDGHT(2)
25410. RETURN
25i41. 1000) FORMAT ('0'. 25X, ICYCLES4, 17,//,@ 9.301,'** SO ELTE &S
2S42. 1002 ?0REAZ('3'.101,'?AaGZT.13X.'HZTs',8I.'PR3AILT1BS./,121,
25113. 1 UO114X,'IZXPBCTEI,11.'IT(31) HIT(82) AC(2I) SHELTER *
1.44 x IAC(R2j PEOPLE AGE PARTS$'

254b6. 10041 F~hbRAT (#I',@ COMPUTATION IGNORED THE LBU iAPONS IN THE$,
25117. XI EXPECTED VALUE CALCULATLuN' )
i.54 b. 1005 FORMAIC' 4,'CD ATT 1,13,G TGT '13,4 COB #,12,
2549. X 11F6.0, 3E12.1)
;.550. 1006 FORMAT (I 1,41P ATT '.13,' TGT 1,13.1116.0,3h12.51
2551. 1007 PURBAT(8 8,' AT? #,I3,g TG? *,13.' AVG Dam '
2552. x F8.5,8 NOR DEN lP14.10/)
2553. 100d FO&MAT (I o,4ATT '.13.210. F8.2, W1k8.1, 312.5)

2555. 1010 FORMAT (1 lo20X,f--
2556. F 8.3,'('.15.3,1)v
2557. 1011 FORdAT(I ',20X,'PSR@,1OF8.1)
2558. 1101 FORMAT(' log*** EXPOIT *,31S
2559. bvD

25-ji. ?UNCTION SEXP(X)
2562. IF (I *LT. -0. 025) GO TO 1
2563. SEUP - 1.+X
25614. REURBN
2565. 10 S2UP = 2xP(I)
2566. PSTURN
2567. END



1,73. IMPLICIT INTEGER *2 (A-Z)
2571. PEAL *4 A
2572. C THE FOLLOWING JCL INSERTS TSARINA'S COMMON "BASIC-
2573. // DD DSN=*.ST•P1.COMMON,.DISP=SHF
2574. // DD *, DCF=BLKSIZE=80'
2
5 7 5

. :NTEGER *4 CLASS, TYPE
2576. :N'23EB; *4 MX:TEM. NOEEO,NOA?,NOPAT.NOMUN,NcTRAP, FOMATL,NOPDL
2577. INTEGER *4 PEOPLEAGE,PAR.TS,AMMO, TBRAP, ATFFL,POL,NOQUI,NOPFCP
2578. COMMC4 /STO)BS/ MXITEM,NOPFO,HOAGE,NOPAFT,NOMUN,N0TFAP,NOMA-L,
2579. X NOPOLNOEQUI,NOPIOP,PFOPLE (2'2,4),AGE(lCl,4),PAPTS(401,),
2540. X MMO(126,4), T AP(26,4), MATERL(26,4) tOL (10,4), STOCKS (1300,3),
2531. x EQUIV (400)
25,32. DIMENSION A(5), D(15)
2533. FLAG = 0
25834. CkPD = 1
2585. 1) READ(5,1'01) D(1),D(2)_,A(1),D(4),D(5), A(2),D(7),D(8), (3),
2586. X D(10) .D(11) A(4) ,D (13) ,D(14 ,A(5)
2537. 1001 FOPMAT( 5X, 5 (3XI2,I5,FS.C)
2588. DO 15 N = 1,5
2589. IF (D(3*N-2) .EQ. 0) GO TO 16
2540. 15 D(3*N) = 10.0*(A(N) + C.0001)
2591. MAX = 15
2592. GO TO 17
2593. 16 MAX = 3*(N-i)
2594. 17 IF (NPRINT.LE.2) WRITE(6,1002) (D(N),N=,MAX)
2595. 1302 ?ORMAT(' ',25X,5(- C',I3,2I5,4X)
2596. N = 1
2597. 29 CLASS = D(N)
2598. TYPE = D(N + ) + 1
2519. STOCKS(ITEM,1) = NT
2600. STOCKS(ITEM,2) = D(N+2)
2601. GO TO 50
2602. C
4603. ENTRY FILE (ITEM,:LASS,TYPE)
2604. C
2635. FLAG = 1
2636. 1000 = 100C
26)7. IF (NPRINT.LE.2)WRITE(6,1002) CLASS, TYPE, N1000
2608. TYPE = TYPE + 1
2609. 50 GO TO (100,200,300,400,500,600,7CI), CLASS
2610. C
2611. 100 IF (TYPE .LT. 1030) GO TO 110
2612. TYPE = TYPE - 999 + NOPEOP
2613. 110 MF = PEOPL?(TYPE,l)
2614. IF (NF .ME. 0) GO TO 800
2615. PEOPLE(TYPE,l) = ITEM
2616. GO TO 1000
2617. 200 HF = AGE(TYPE,1)
2618. IF (NF .NE. 0) GO TO 800
2619. AGE(TYPE,I) = ITEM
2620. GO TO 1CCC
2621. 300 NF = PARTS(TYPE, 1)
2622. IF (IF .ME. 0) GO TO 80T
2623. PARTS(TYPE,1) = ITEM
2624. GO TO 1000
2625. 403 NF = AMMO(TYPEI)
2626. IF (HF .ME. 0) GO TO 800
2627. AMMO(rYPE,1) = ITEM
2628. GO TO 1900
26,9. 500 NF = TPAP(TYPE,1)
2630. IF (HF .NE. 0) GO TO 800
2631. TRAP(TYPE,1) = ITEM
2632. GO TO 1000
2633. 600 HF = MATERL(TYPE,I)
2634. IF (NF ME. 0) GO TO 810
2635. MATEHL(TYPEI) = ITEM
2636. GO TO 1000
2637. 700 NP = POL(TYPE,1)
2638. IF (HF .ME. 0) GO TO 800
2639. POL(TYPE,I) = ITEM
2640. GO TO 1000
2641. c
2642. 800 IX = STOCKS(WF3)
2643. IF (NI .EQ. 0) GO TO 90
2644. IF = HX
26&5. GO TO 800
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2646. 900 STOCKS(NF,3) =TEM
2647. 1000 STOCKS(ITEM,3) = 0
2648. C
2649. IF(KTEST.GT.44)WRI1Z(6.1101)ITEM,CLASS,TYPE,(SIOCKS(ITM,K),K=1,3)
2650. 1101 FORMAT(O ',U STORE 0,1018
2651. C
2652. C
2653. ITEM = ITEM + 1
2654. IF (FLAG .EQ. 1) RETURN
2655. N = N + 3
2656. IF ((N *NE. 16) *AND. (D(N) .GT. 0)) GO TO 20
2657. IF (CARD ,EQ. NCARDS) RETURN
2658. CARD ='CARD + 1
2659. GO TO 10
2660. END
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I JR UI T IN I SAY I*f L A , K I EST. MAXL I,(

I MPL I L IT INTF , - *? ( A-L I

"Itb INTEGLO *4 F L AG. ' IWU

INTlc(,EP 14 MX I EP CE LA, OAR.~UCRPNMT.OO

INTEGEP *4 PEl)PL.A(E.PARTS.AM.TRAP.ATERL.PO,J0EQtI.NOPEOP

2 ,,B CMf4, /STORlES/ m4TTFP,NCPEG.NCA,E .NCPART.NCyfU6.NCTRA0,Nr)ATL.

X NPLNFI OEPPIPE ).4 :AE 11. 41 *PARTSI 4DOi.41 .

167C. x AMM( 1 2 6 ,4 1 .TRAP(2b,4,.KAtlEX(6.4380L(I04i.ST0CKSI1OJ).
3
),

2671. F QIIIV(4-J1

?672. COMMON / ZERO / EQUI!I7

7f,73.C

2674. IF iFLAG .Efi. 11 CC TO 10

2675. LOC -1

2676. CLASS =0

2677. LAST J3

2t)78. 00 5 I 1.7

?77. 5 EQUI(I C

26f10. RETURN
2f6dI. C
2682. 1) EjUl VILOC) = 0

2683. MAXLOC = LOC

7684. RETURN
2685. C

2686. ENTRY SAVE(CLAS. TYP. KINDI

2687. C
1688. TYPE =TYP + I

2689. C
2640. IF (((TEST *GT. 51 WRITE(6,11I1 LOC.CLAS.CLASSTYPE,LAST*KIND

2691. 1131t FUR#46T(' 9.1 SAVER 4. 818

2692. C

2693. IF ICLAS *NE. CLASSI GO TO 50

2694. IF (TYPE .EQ. LAST# GO TO 803

2695. 50 EQUIVILOCI = 0
2696. LOC LOC + 1

2697. LAST =TYPE

2698. CLASS =CLAS

2699. C
2701). GO Tfl (100.200,300.400.500,6001, CLASS

2701. C
2702. 130 IF ITYPE .LT. 1000) Ga TO 110

27a3. TYPE - TYPE - 999 * NOPEOP

2704. 110 PEOPLE(TYPE,41 LOC

2705. GO TO 830
2706. 200 AGE(TYPE.41 - LOC
2707. GO TO 800
2738. 300 PARTS(TYPE.41 LOC
2709. GO TO 800
2710. 400 AMMO(TYPE.4) *LOC

2711. GO TO 800
2712. 500 TRAP(TYPE,4) LOC
2713. GAJ TO 800

2714. 600 MATERL(TYPE.41 - LOC

27t5. GO TO 800

2717. 803 EQUIVitocI . KIND

2718. IF (KIND .E0. 01 EQUIECLASSI *I

M79. LOC - LOC + 1
2720. IF (LOC LT. NOEOUII RETURN

7721. WRITF16.10011 CLAS. TYP. KIND
272 . 1001 FORMAT(' *OTHE EQUIVALENCE ARRAY IS TOO SPALL; OVERFLOWED '

27Z3. x 'AT '.318
272?4. STOP
27?5. END
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2727.SUvAUUTlwg DAMAGE
272d. IMPLI CIT I N TEGER *2 (A-0)
4729. INTEGER $14 NBASEI. WbASE2, HSTAT, ARIA, TOTAL. MARRA. DISK. 5191
2730. IMTr;GZB *14 BXITEI.ROPEO,NOAUR,NI3PART.MONUU.MO!IDAPNONATLNOFOL
2731. IMIEDER *4 PEOPLR.AGE.?ARTSANO,IAPRATERLICLOQU.BOPSIP
2732. REAL *14 PK, STAT, rOTCOI.T0IC0210C03.OTCO4.OCO5,TOTCC6
2733. c THE1 FOfLLOWING JCL INSERTS TSARINA'S CCASON "BASIC*
2734. 1/ Do DSN=-*.STEPr.CodBON, DISP=SHR
2735. /1 D *. DCB.BLKSIZEK800
273o. COBBUd /STORES/ SIITEB,NOPEONOAGE.NCPARI.NOIUN,NOIIAP.UNOATL.

2737. 1 NOL0.NO~JUI.OPE.ORL(2024)AGE1I14)PATS(4014),
2738. 1 AKRO(126,14).THAP(26,4) .IATERL(26,'4).E0LA10.14),SIOCKS(1000.3).
2739. 1 REjUIV(4O0)
27140. COMMON /SIATS / STAY (500.17),.35111(8).NT3IALIt3IAL.NSTAT
27141. COMMON /OUTPUT/ TSAR. PUNCH, NBASEl. NBAS12
27142. DIBtNSION DATA(15)
2743. C
2744. IF i(UPRZNT .GE. J)?-AND. (I TRIAL .EQ. 1) ) URITB(6.22221
2745. 2222 ,C8AT($1-)
2746. C
27147. C *******************************S*
27148. C
i749. C TaE OUTPUTS FOR TSAR MAY DR P518181. PUNCHID ON CA6DS AND FILED
2750. C DIRECrLY ON DISK FOR PRODUCTION RUNS. THE 2ND AMC 38D CPIIOMS

2751. C AdE CONTROLLED BY THE VARIABLES PUMC4 AND TSAR, RISPECtIVELY,
2752. C AND ARE EXERCISED WHEN THE VARIABLES All INITIALIZID TO UNITY.
2753. C
27514. C*************************4***********
2755. HINT = NTH
2756. DISK = ITRIAL + 20
2757. CARDTY = 40
275a. JBASE = BASE
2759. DC 10 K = 1.15
2760. 10 DATAtK) = 0
i761. DATA~l) = DAY
2762. DATA(2) = HOUR
2763. LATA13) = INUJTE
2764. C
2765. If (PDAR.GT.1) WRIT6(6.7777) CA9ETVJEASI.(DATAK).I=1,15)
2766. IF 4TSAR.8Q. 1) WRITE(DISE) CARDIY.JsASR, (DATA (K) .I115)
27o7. IF (PUNCH.EQ.1) WRITE(7.8886)ITRIALJAS.83A11.NAS2.A.HOBR
2768. IF (PUNCH.EG.1) NMT(7,868) CARDTTJBASZ, (DAlA (K) .1,15)
2769. C
2710. C RECORD JANAGE SUSTAINIC BE VARIOUS RESOURCE STORAGE AREAS
,071. c
2772. CALL IHEPT(MXITER, HINT, MOIQUI, STOCKS(1,11. 8(1.1). TGI(1.1).

2773. 8 RUUV(), NOpEop. PCAN. 91351

2774. C
2775. CALL dtEPOET( 1, PEOPLE(.1.lh NOEEO, 3)

2776. CALL d.EAORT( 2, AGE (1. 1) . SCAGE, 4)
2777. CALL HEPORT( 3, PARTS(1,1). NCPAHT. 5)

2778. CALL £A;PORT( 4. ANNO(,1), MORUN. 6)
2779. CALL REPORT( 5, TRAP(1.1), NCTRAR. 7)
2760. CAL.L aEPORT( 6. HATERL1.11), MC9ATL, 8)
2761. LALL d'.PORT( 7. POL(.Ij. 103. 0)

2782. C
2783. C PREPARE 'ISAR INPUT DATA FOR TOE SHOPS
2764. C
2785. Do 20 K =1.3

2766. dc DATA (K) =0
2787. JIASA = 0
2786. N - 3
27d9. DO 40 SHOP - 1.30
2790. 1 = FACLY(SHOP)
2791. IF 11.30.0) GO TO 40
2792. if (P(I.1) .3Q. 0.0) G0 t0 40
2793. IF JS aQg. 15) N - 3
2794. DATA(0*l) - 9
2795. CATAIN#2) -SHOP
2796. DATA(1*3) - 1000(I101 + 0.005)
2797. DO 30 K - 4.6
2798. 30 DATA(N#K) - I00*(P(I.EK-1)) 0 0.005)
2799.
20. C
2801. Ii((N.EQ.15).AID.(PDAS.GI.l))6R113 (6.71771 CARZT!.JBAsK.
2802. 1 jDArA(K.K.1.?53
2603. IF ((TSAR.EQ.).AMD.(N.EIJ.15)) NlII14CISR) CARII.JBASI.
28014. 1 (DATA 9 IK.IS1)
2605. IF 4(UC.Q1.ID(.g1) RIE1.0880) CA3IY.JBASZ.
2606. 1(DATA 19) .9-1,IS)
2807. C
2606. 40 covTIIUZ
2809. if 1-9) 70. 50. 70



b.11 2. t, K 10,15,
1. ~ L AC LA K) 0

lbI J. t' ([',)AM.G. r1)IW I2'l. (o 7 7 7) C AR Er If J 8As 5 1DA IA 19) 1A 1 15)
1d. 2 ( iA. . .1) WRIT- (J SK) LAb!,JEAS_,(LAlA(K),K=1,15)
1 F I e li, t. Lv . ) hBI~ik7.8868) L A 1UIY , J BAiLAT A I K I I15)

,6d1 ' .

~d1N CS 11~ .rMAT h THIf k.ZICN OFP hU.ITLkL ANL
i,I AiL _X SO:'2 Alt,'i AFT THAI A6h 103.

30

0.0

1.0.

H-h. ill.-L tER, AdK.,. kA iLLE D 61It ZTI CARDS CR IMrjI IUAL.I
Sc

A ND. (N Sl . E-. 0)) GO TO 215

it (1412 .zv. C) ?IAXS - NS

CJ7.

,ej J -15 J = I.PMAXS

2eil. i__l iurcul * P2 (K, 31
284)2. )-:A. : '.uTC02 +P2 (K,4)

,e~~~~ ~ 8, UTCC3 * P2 (K ,5)
,e 64'. CF (N r 2 .r.. £2) GO TO 20Q
'8143.
b4.. ,a.u4 TOTCOU P2 (K, 61
2c14:. lcA L i OTCO5 + P2 (K. 7)

2d~a.1,;T,06 ZUC0 * P2 (K,8)

2 to V. iCC TuTCJ4 =TOTC014 & P ISHE L 19)3)
2b50. IOT,:uS = TOTCOS * P (SHEL,(R),.4)
2851. 10 :LU b = i~orcO6 + P(SHEL(C),5)
z854. .1C LCIINJE
2853. C
2854. IF JKTEST.GT.3) WBIT116,1102) TOTCOI, TOTCO2, TOTCO];,
ZIJ55. X TOTCO4. TOTCO5, TOTCO6, ACLCSS
i85b. lli02 ?.2RMAT(- '.DAMAGE-&-, 6P8.14, 18
2857. C
285d. 1010 = (100*(TOTCOI + 0.005))/MAXS
2859. rOTL2 = )100*(TOTCO2 + .C05)),'RAIS
2860. l01L3 = (100*(IOTCO3 #0.005()/MAXS
2861. C
2862. C iCSlIMATE THE PEBCENTAGE LOSS 2C EXPOSED AIRCRAFT AS A FRACTION
2863. C OF TIL RAMP SPACE THAT IS COVERED BY GP OR CPU EFFECTS.
28614. C
2865. 15 TOTAL = 0
2e66. KARLA =0
2867. UNSHEL = 0
2868. TIHIT =0
2869. C
2870. DO 230 I - 1,11T
2871. IF fTGTII,10) .ME. RAMPS) GO TO 220
2E72. ARaA = TGT(I.1i)*TGT(1.13j
2873. PK - 1. - (1.-P(I,5))
28714. TOTAL -TOTAL + AREA
2875. KARMA =KAREA +PKOARZA
2876. 20 CONTINUE
2877. IF (TOTAL .GT. 01 UNSHIL = (100*KASEAI/TOTAL
287d. IF (TGTgI,10) .NE. TXW!S) GO TO 230
2879. TorliIT -TOTHIr * NITLI)
2880. i3C CONTINUE
2881. C
29d2. C BI1.02. THE REPAIRS ON THE LEAST DARAGgD RUNWIAY ARC
288J. C THE TUTAL NUMBER OF HITS ON THE TAXIWAYS.
28814. C
2865. If ((Re.PAIR 0 TOTHIT) .99. 01 GC TO 250
20116. DATA(14 2 9
2887. UArA(5) - MOFAC
286d. DATA(61 - REPAIR
2889. c
2890. to 2140 K - 7, 9
2891. 2140 ZA1A(K) =0
i892. c
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2893. DAIA(13)) 9
2 94. DATA (11 ) =MOFAC -1
2895. DATA 4121 . TOTHIT
289. . C
2897. IF (PDAR.Gl.1) WRITSg,.7777) CAEiDY.JSASI. (DAlA jK),K-1,12)
2898. IF (TSAR.9Q.1) WRITE(DISR) CARDT!.JfASE.gDATAIK),.1.12)
289v. IF (PUNCH.E%). ) NRITE(7.8888) CABDY.JBAS1.(DATh(1).E-1.12)
2900. C
z901. 250 CONIINiJE
.19%)Z. C
2903. C STORE THE SH(ELTER AID AIRCRAFT DARAGE LAIA USING
290.4. C rHE SP~ECIAL CLASS 010 ENTRIES FOE ISAR.
2905. C
2906. IF i(TJTC1.TOTC2.TOTC3*UMSHELI .EQ. C) 00 TO 310
2S07. DATA (IA) 10
Z908. DATA(5)
2909. .)AlAib) TOTC2
2910. )ATA(7) =TOTC3
A91 1. DATA(8) *UNSHIL

2912. DATA (9) =0
2913. C
2914. DAIA(10) - 10
2915. LATA(11) - 2
2 916. DkTA(121 - ACLOSS
;1911 . C
2918. if APDAR.GT.1) 8BIT2(6,1771) CA&DT.JSASl.IDATAIE.R-1.12)
2919. IF (TSAR.EQ.1) VRITS(DISE) CARDU.,JlASS. EDAAK).1112)
2920. I F I PUNC 1. EQJ.1) WR I Z(7 , 8888) CARDI1. J A AS . (DATAIJK) .2 -I 12)
2921. C
4922. C SrOolE THE EXPECTED DANAGA IC AIRCRAFT
2923. C
2924. DATA(S) - 8
2925. DAIA(51 - 0
2926. DATA(6) - TOTC1
2927. C
2928. C STORE THlE RESOURCE LOSS RATES EXPECTED 1EEE AIRCRAFl ARE DAKAGD
i929. C
2930. C 1SIIEArE I'HS LIKELIHOOD THAT PEOPLE, AGE AND SPARE FARTS
2931o C AR9 LOST 8888l AN AIRCRAFT 15 DANAGE AS THE RATIO Of THE
2932. C PRObAdLLITr THAT THE RRSODRCE IS LOST. 1191310 BT THR
2933. C PROBABILIT THAT THE AIRCRAFT IS LCST.
2934. C
2935. C DATA A29 ENTRED IN THE ORDER: PEOPLE. AGE AMC FARTS
Z936. C
2937. PEODAN - 0
2938. AGEDAk - 0
2939. PRTDAR - 0
2990. C
2941. IF (TOTCO1 .SQ. 0.0) 00 TC 290
2942. C
2943. PIOCAl - ((100.*TOTCO4)/4CTCO1 0 0.5)
2944. AGEDAR = gg10O.*TOTCOS)/l4QTCOl + 0.5)
2945. PITDAa - (100.*TOTCO6)/TGTCOl * 0.5)
2946. C
2917. GO T0 300
2948. C
2949. i90 cco.ImuE
2950. C
2951. C IF THE PA AGAINST AIRCRAFT 15 SHELTERS IS ZERO. 039 THE
2952. C F.3L LU#IN., RELATIONSHIPS TO PROVIDE A PROXY FOR THE LOSS
2953. C RATIS FOR PERSONNEL, AGE AXE PARIS ASSCCIATED MITO
2954. C AlkCRAFT THAT ARE IN THE OPIN.
2955. C
2956. PIUCAa - (100*END(t.SHRfL.3)),9iNL(1,SNILT,i3)
2957. AGECAH - (tOOOEDID(.SHELr.9)) /11 (1,SNELT. 13)
2958. AGEPET = (l000ERDII.SHELT.5))/EKL(1.SHRLT.13)
2959. C
2W)2. 300 CONTINUE
2961. C
2962. IF IPEJDAA .Gr. 100) PEOCAN - 100
i963. If (AGEDAN Gl1. 100) A..EDAN - 100
296o. IF (PRIDAN .GT. 100) PlAT&AI = ICO
2965. C
2966. UATA (7) - PEOCAN
2961. DAIA(8) - AGIDAA
2e9b8. DATA 49) - PRTCAH

2s70. IF (PDAH.GT:I) HITX(6 1711 CARDIV,JEASE.(DATA III 1-1. 91
2911. It (TSAR.EQ1 uR1ITZ DISA) CANDIT,JDASE, 4RTA4E .Et91
2972. iF (PUIICH.Eu.l) NRIT217.86) CAlDTT,JBASl.(DA2A4E)*9.1.9)
2913. C
297o. ilO CJRTINUZ
2971o. C
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If (LAki. .-I). 0) RETURN
2~77. AhOTY =0

If 1TSAA.iw.l) WRITB(DISKJ CAIICT
2980. IF (PUNC:H. E . 1) WRITE(7,8888) CAFDTY

29 J FCh,1A1(.-***** TiRIALI4. BASE %.13.'41,01AS1 I2A4, VX.
I 41 4 DAY HHB, 21,& j

o86,j FORIAT(2.13.1515)
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29d8. SUBROUTINE REPORT(CLASS' A. "A. NRI
2?989 IPLICIT INTEGER *2 IA-Z)
?99ti. INTEGER o4 MSTATCLASS. MXNT.MAXoNOECU INOPEOPA.MA. NRDISK
2991. INTEGER *4 NBASEI.NOASE2
2992. REAL 04 STAT. P. FRAC. TOT. TOTI
2993. COMMON /STATS / STAT(SOO.17.MSTATISI.NTRIALITRIALNSTAT
2994. COMMON /OUTPUT/ TSAR. PUACH, N8ASEI. NBASE2
299S. COMMON / ZFRO / EQUI(lI
2996. DIMENSION STCCKSIMAX.31,A(MA,4).DATA(15).P(MXNT.O8)
299?. X TGTfMXNT.14l. EQUIViNOEQUIl
299R. C .e,,,'a,,..ats.salss'*.i...,is,...*,,..,s.,,.,e*.,,e~essse*..
2q9. C

3000. C THE OUTPUTS FOR TSAR MAY BE PRINTED. PUNCHED CN CARDS AND FILED
3001. C DIRECTLY CN DISK FOR PRODUCTION RUNS. THE 2ND AND 3RD OPTIONS
30J2. C ARE CONTRCLLEO BY THE VARIABLES PUNCH AhO TSAR, RESPECTIVELY,
3003. C AND ARE EXERCISED WHEN THE VARIABLES ARE INITIALIZED TO UNITY.
3014. C
30a5. C THE PRINT OPTIUNS ARE CCNTROLLEU BY THE CONTROL VARIABLE "POAN'
3036. C
3007. C **********************************************************
3008. DISK - ITRIAL # 20
3009. SKIP = 0
3010. IF IICLASS.NE.L).AND.(A(I,1).EG.3|.AND.(EQUIICLASSI.EQ.OI SKIP-I
3011. CARDTY - 40
3012. JBASE - 0
3013. M = 3
3014. DO 10 K - 1,15
3015. 10 CATA(K) = 0
3014. 20 IF IMA *EG. 11 GO TO 160
3017. 00 150 1 - 2. MA
3018. IF (CLASS .ME. 1I GO TO 30
3019. IF 41 .EO. ALL) GO TC 150
3020. 30 ITEM = A1I.11
3021. TOT - 0.0
3022. IF (ITEM NME. 01 GO TO 40
3023. IF (f(i.40 .EQ. O GO TO 150
3024. GO TO 60
3025. 40 NT - STOCKSIITEMI)
3026. FRAC - STOCKSIITEM.2i/10.O
3021. TOT - TOT + FRAC*P(NT.NRI
3028. ITEM a STOCKSItTEM.31
3029. IF (ITEM ,GT. 01 GO TO 40
3010. IF (TOT .EO. 0.03 GO TC 50
3031. A(1921 - A( .21 + (IOSTCT!
3032. Al.31 = A4 1.31 + (IO0TCT*TOTI
3033. sk TYPE - I - 1
3034. TOTI - TOT/100.
3035. TTYPE - TYPE
3036. IF ((CLASS .EQ. LI.ANC.4TYPE.GT.NOPEOPI) TTYPE * 999+TYPE-NCPEOP
3037. IFt(POAM.EO.I1.OR.IPDAM.EQ.3I1 WRITE(6o?7661 CLASS, TTYPE. TOTI
3038. C
3039. IFIKTEST.GT.11 WRITE(6,11011 I.CLASStA(I1,A,TOT
3040. 1101 FCRMAT(I I' REPORT. 3110, FIO.40
3041. C
3042. C A REPORT OF ZERO LOSSES PAY BE REQUIRED FOR TSAR
3043. C
3044. IF IA(I.A41 .E. 01 GC TO 100
3045. IF (ISKIP .EO. 1I.AND.(TOT .EQ. 0.0t GO 'C 150
3046. C
3047. C WHEN THE RESOURCE TYPE SPECIFIED IN THE TSARIkA TARGET ARRAYS
3014. C IS A COMPOSITE GF SEVERAL TYPES USED IN TSAR, REPCRT THE OA46GE
1049. C TO TSAR FOR EACH TYPE.
3O50. C
30S1. 60 LOC a A(I.4
3052. 70 KIND - EOUIVILOCI
3053. IF (KINC .LT. 31 GC TO 150
3054. i5 IF IKTEST.GT.S3 WRITE(6#110L) I. CLASS. KIND. TOT
3055. DATA(Moll - CLASS
3056. DATAIM021 a KIND
3057. 0ATAdMP31 a ITCT + 1.5)
30s8. " a M o 6
3059. IF IM *NE. 151 GO TO 90
3060. IF (POAM .GT. 11 WRITEE6???I CARDTY,JlSE, EOATAIKIK-1*13
1061. IF (TSAR.EQ.11 wRITEIDISKI CARr)TY.J84SE, IOATAtKIK|.11Sl
3062. IF IPUNC3.EQ.1) WRITE(?,8881i CARCTY.JSASE, (DATAIKI.K-19ISI
3063. DO 00 K a 1.15
3064. s0 DATAIKI w 0
306q. M e 3
3060. qo LnC * LOC 0 1
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4067. KIN U) EQUIVIIOCI
3G05d. I F (K I ND .E r. 1 6~C TO 150
3069. G( TO 75

3011. 10) CONTINUE
3012. IF ( CLASS *NE. ii GO TO 105

3076. 110 IF ((TOT .EJ. 0.3I.AND.IA(ALL.1).EQO.OI1 CO TO 150

37. 115 CONTINUE
3078. C
3079. C ONLY ONE TYPE CF P01 IS PRESENTLY RECOGNIZED IN TSAR: TYPE 01.

3080. C DAMAGE DATA O1N CTHER P01 TYPES IS NOT STORED FCR USE SY TSAR.

3082. IF ((CLASS .EC. 71.ANC.IYPE *NE. III GO TO 120
3083. DATA(M~ll = CLASS
3094. D8TA(M+21 = TYPE
3085. IF ((CLASS.EQ.1).AND).1I.GT.MAXPEOII DATA(M*2I. 1300 + I - ALL
3086. CATA(M+3) - TOT f 0.51
3087. M= M +6
3088. 120 IF (M *NE. 15) GO TO 150
3089. IF (P0AM *GT. 11 WRITE(6.77771 CARDTY.JBASE.lOATAtK).K-1.151
3090. IF (TSAR.EQ.II iWRITE(OISK) CAROTY.J8ASE.(OATA(KI,K=1. 15)
3091. IF (PUNCH.EQ.1) WRITE(?.88881 CAROTY.JBASE.IOATA(KI.K-1.150
3092. 130 OC 140 K - 1.15
3093. 14.0 DATAIKI - 3
3094. Mi - 3
3095. 150 CONTINUE
3096. IF (M .NE. 91 GO TO 160
3097. IF (POAM .GT. 11 WRITE16.?7771 CAROTY.JSASE. IOATA(KI,K-1.91
3098. IF (TSAR .EQ. 1) wRITE(OISKI CAROTY.JBASE. IOATA(K).K-1.91
3099. IF dPUNCH .EQ. It wPITE(7.88881 CARDTY.JBASE. (CATAIK).K-1.91
3100. 160 CONT INUE
3101. C
3102. 00 170 K-t.IS
3103. 170 CATAIKI - I
3104. C
3105. M 3
3106. NN *1
3101. ND 1
313si. IF (CLASS .NE. 11 GO TO 180
3119. NN -ALL
311). NO - MAXPEO
3111. 1SO CONTINUE
3112. C
3113. 00 250 1 - 1. NN. RDO
3114. C
311S. DATA(M+Ll - CLASS
3116. ITEM - A(I.11
3117. IF IITEM *FO. 01 GO TO 240
3118. TOT - 0.0
I119. 193 NT - STCCKS(ITEM.11
3120. FRAC - STOCKS(ITEM.21/10.0
3121. TOT - TOT & FRAC*PINT.NRI
3122. ITEM - STOCKSlITEM.3)
3123. IF (ITEM GCT. 01 GO TO 190
3124.. IF (TOT .EQ. 0.01 GO TC 710
3125. AINN.?I - A(NN.21 + (10*TOVI
3126. AlNtd.31 - g(NN.31 + 11000TOT*TOTI
3127. 210 TOll - TOT/100.
3128. IF 11 .EQ. I) GO Tn 220
1129. CATA(M+21 - 1000
3130. 02 - 1000
3131. [I(POAM.EQ.1l.OR.(PDAM.EC.3IIWRITE(6,7m66ICLAsSSP2,TOTI
3132. GO TO 230
3133. 220 DATA(5I - 0
3134.. IFIIPDAM.EQ.18.OR.(PDAN.!Q.3IIWRITE(6.7661ATA1..,DATA(5,.TOTI
31135. 230 CATAIM*31 a (TOT + 0.51
113t. 21 IF IAII .ME. 01 00 - 11 + 6
3137. 250 CONTINUE
3138. IF IN .EQ. 35 RETUJRN
3139. IF (P0*8 AGT. 11 WRITE16v?7771 CAROIY. JOASE. (DATAIK19K91912S
3140. IF ITSAft.EQ.ll wftIlEIDISK) CARDTYJASE.(OATA(u),Kul,12l
314.1. IF fPUNCH.EQ.1I WRITE(7.688Ah CARDTy@JSlASE4OATAIgKl*gcalI2I
1142. RETURN
3113. C
314.1. ENTRY IRFPTPIAXE.XNT.PCEQUI.STOCKS.PtlGTEQUSV.
314S5. x NCPEOP,PDAMETfST I
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114E C

3148. MAXPEC - NCPEOP # 1
3149. ALL - NCPEOP + 2
3150. C
3151. RETURN
1152. C
'153. 7766 FORMATIE $.-CLASS 9.12. TYPE'. 15. F?.31
3154. 7777 FORMATIO -.12.14. I11
3155. 8888 FCR"AT112.11.ISeS
3156. END
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3* ~,i. LkiROU1INE 4STi.TlA.M3,N. NTRIAL I
IMPLICIT INTE:GER *2 fA-13

31eJ.INTSGEP *4 NAE. A. PA. N4
310.1. INTEGER *4 TYPES(101 *0*
3162. REAL *4 TRIAL. AVr. SO. K
A3 I~ tj .EAL *4 0676(101 *0*
31'.4. c
3 1 t5. C-04MON / LISTER / ISAvE eg.

3166. C
1167. CIMENSICN AiMA.31. tAPE(2.71
310d4. C
3169. CATA NAME /'PEC'.'PLF*. A'.'GE '.* PA*ORTS'.' AM'.'40
W1). x * I'P'OAP '.MATf.'E9L'.' PI.-CL*/
3171. C
3172. C

.3173. IF (N .EQ. 11 WRITEI6.10011
3174. C
31 ?5. TALLY - 0 0
3176. C *00
3177. TRIAL - NTRIAL
31YS. K - 10.*TRIAL
3179. IF IN *EQ- 0 NCPEOP - IPA - 2112
31R0. C
3181. ITFP4 - A(1.11
3182. IF (ITEM *EJ. 0) GO TO 23
31A3. AVG - 531.?l/K
3184. SO) - (Af1.31/100. - TPIAL*AVG*AVGI/ITBIAL -1.3

3185. IF 1S0 LT.. 03 GO TO 5
3186. SC - SD**(0.5I
3187. GO T0 10
3188. 5 SO -- 1
3189. 10 wRITE(6.10021 hAME(1.Nl.NAMEt2.Nl. AVG. S0
3190. 23 FLAG - 0
3191. "C 40 1 - 2.MA
3192. ITEM - At 1.13
3193. IF lI'EP .EQ. 03 GO T0 40
3194. TYPE - I -1
3195. IF (IN *EQ. 13.AND.(TYPE .GT. NCPEOPl? TYPE - TYPE - IOPEOP 099t~
3196. AVG AII(.21/K
3197. SO - A(t.31/100. - T3I(AL*AVG*AVGI/(?PIAL - 1.3
3198. C *a*
3199. TALLY - TALLY + I of*

32160. TYPESITALLY) - TYPE 0*
3201.* DATA(TALLY) - AVG *0

3202. C of*
3203. IF (SO LT.. 03 GG 70 25
'1204. SO - O0010.53
3235. GO TO 30
3206. 25 SO - -1
3237. 30 IF (FLAG .EQ. It GO TO 35
3238. WR1Tf36#10030 NAM4ELI.W3,NANE(Z.N3.TYPE.AVG.SO
320'.. FLAG - I
3210. Ga TO 40
3711. 35 wRZTE16.10041 TYPEvAVG.SC
3212. 40 CONTINUJE
W213. C
3214. IF IISAVE .EQ. 03 RETURN 0
3235. IFITALLY.67.01WRZTE17.11113 N, IfTYPfS(I1.OATA(I3II*TALLYl *40
3216. C 6
3P37. OETUAN
118. 1,.31 FORM~AT311'.9RESaW3RCE TYPE AVERAGE SVC 0EV1...

;1719. 9 R. CLASS LOSSES LflSSES ~/
3223. x * 9.0 PERCENT It/ 3
37;!1. 1302 FORAAVI'3 IX.2A3.1 ALL *.244X.F6.31 1
32?2. 1033 PCANAT(00*.11.2A3.t6.?M. 11AK.F6.31 I
3PZ3. 1004 FORtMATI' '.0.52.24*A.F6.31 1
3224. 1111 FORMAT413. IN.10(12. F5.71 I 6

1275. 11)
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Appendix D

PROGRAMMERS' NOTES

The TSARINA program, as listed in Appendix C, requires about

250K bytes (or 64K words) of core memory. This requirement is

the sum of about 115K bytes for program logic and 135K bytes for

data storage. If TSARINA is to be run on a computer system that

does not support half-word FORTRAN integers (e.g., INTEGER*2) the

space required for data storage will be approximately doubled.

If these core requirements are excessive for some installations,

they can be reduced in two different ways. First, the program is

readily adaptable to a relatively efficient overlay structure that

would reduce the space requirements for the program logic. The

structure listed below should not affect operating speed seriously

and would cut the core required for program logic from about 115K

to about 25K bytes:

INSERT MAIN,GAUSS

OVERLAY ZONE

INSERT INPUT,STORE,SAVER,JMEMO

OVERLAY ZONE

INSERT BOMB,TESTHT,HITTGT,TGTDI9,TGTORD,TGTZON

OVERLAY ZONE

INSERT GBU,EXPHIT

OVERLAY ZONE

INSERT CHECKR,RUNWAY,PLOTHT

OVERLAY ZONE

INSERT PRINT,STATIS,DAMAGE,REPORT,RESTAT
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The space required for data storage may also be reduced

dramatically, depending upon the nature of the problem of

interest to the user. As can be seen from a careful review of

the code and comments in the first half of the MAIN routine

(pp. 71, 72), the version listed in Appendix C provides space for

a relatively large and complex problem: 500 targets, 50 attacks,

1000 resource packets, and hundreds of different types of resources

of various classes. For lesser problems, the dimensions of the

appropriate storage arrays can be reduced before the program is

compiled. With the few exceptions noted in the MAIN routine all

of these changes are confined to COMMON statements.

The same procedure can also be used, of course, to increase

the size of the storage arrays, if the user's problem exceeds the

bounds of TSARINAs current dimensions. With the exception of the

numbers of different types of the different classes of resources,

there is no practical limit on the size of the problem that can be

treated, other than those imposed by available core and the user's

budget.


